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Identification, Momtorm^ 

biV-^ W": r v And C&^cterizatio:^ 

5 ■ " Technical Field and Background Art 

The present invention relates to use of gene expression data, and in particular to 
use of gene expression data in identification, monitoring and treatment of disease and in 
charaeterizatipn of biological condition of a subject. 

The prior art fea^ utilized gene expression data to determine the presence or r 

10 absence of particular niarkers as diagnostic of a particular condition, and in some 

circumstances have described the cumulative addition of scores for over expression of 
particular disease markers to achieve increased accuracy or sensitivity of diagnosis; 
Information on afry condition of a particular patient and a patient's response to types and 
dosages of therapeutic or nutritional agents has become an important issue in clinical 

15 medicine today not only from the aspect pf ^fi&biency of judical practice for the heaM* 
care industry but for outeomeis and benefits for the patients. 

Snmniarv of liife^ r 

In a first embodiment, there is provided a method, for evaluating a biological, 
condition of a subject, based on a sample from the subject. The method includes: £ r 
20 deriving from the sample a profile data set, the profile data set including a *S \ 

plurality of members, each member being a quantitative measure of the amount o$£ v • ; 
distinct RNA or protein constituent in a panel of constituents selected so that 
measurement of the constituents enables evaluation of the biological condition; and 

in deriving the profile data set, achieving such measure for each constitp|Sj uuder 

There is a related embodii^ f^^ 
: MasSbj^, ^ 
einbodiffieut includes: 
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deriving from the sample a profile dkta set, the prbJBle data set including a 
plurality of members, each member being a quantitative measure of tfie amount of a 
distinct RNA or protein constituent in a p^nel of constituents selected so that 
measurement of the constituents en^le^ evaltiaiion of the biological condition; and 
5 in deriving the profile data set, abMeving ^uch measure for each constituerit under 

measurement conditions that are substantiaUy re^eatable; and 
applying VMiies from 

mapping from an instance of a profile data setinto a isingje- valued iieasure of biological 
condition, so as to produce an index pertinent to the biologic of the subject- 

16 In forther embodiments related to f&6 Tfck^bin^, there is also included, in deriving the 
profile data set, achieving such measure for each constituent uider measurement 
conditions wherein srpecificity afid efficiencies of amplification for all constituents are 
substantially simttah Simai^ty^ 
in deriving to 

15 measurement conditions wherein specificity and efBciencies of amplification for ail 

constituents are substantially sifnilaf: 

In embodiments relating to providing ^ ihdek a ftulher embodiment also 

includes providing with the index a ttormative value of the index function, determined 

with respect to a relevant poptd&tiftiv so that the index may be interpreted in relation to 
20 the normative value. Optionally providing die nbrmative value includes constructing the 

index function so that the hornaktive value is iip^roxiihately lv Also optionally, the 
. .. 4 . relevant population has in cOmiAon a property that is at least one of age groups gender, 

et&dicity, geographic toeatidtt, diet, /taedfcal difeiSiiSbr, clinical indicat6r, medication, 
^ " physical activity, body mass, and enviit>nmehial exposure. 

25 In anothertelated einbodim of ampMcatioh, expressed as a 

percent, for aU constituents to a ratage of approximately 2 percent, and optionally, 




30 such measure from 

to further efiabbdiinehts, the panel inicltides at least thrro coiistituerits afid optionally fewer 
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In another embodiment, the biological condition being evaluated is with respect to 
a localized tissue of the subject and the sample is derived from tissue or fluid of a type 
distinct from that of the localized tissue. 

In related embodiments, the biological condition may be any of the conditions identified 
5 in Tables 1 through 12 herein, in which case there are measurements conducted 

corresponding to constituents of the corresponding Gene Expression Panel. The panel in 
each case includes at least two, and optionally at least three, four, five, six, seven, eight, 
nine or ten, of the constituents of the corresponding Gene Expression Panel. 

In another embodiment, there is provided a method of providing an index that ig 
10 indicative of the inflammatory state of a subject based on a sample from the subject that 
includes: deriving from the sample a first profile data set, the first profile data set 
including a plurality of members, each member being a quantitative measure of the 
. amount of a distinct RNA or protein constituent in a panel of constituents, the panel 

including at least two of the constituents of the Inflammation Gene Expression Panel of 
15 Table 1; (although in other embodiments, at least three, four, five, six or ten constituents 
of the panel of Table 1 may be used in a panel) wherein, in deriving the first profile data 
set, such measure is performed for each constituent both under conditions wherein 
specificity and efficiencies of amplification for all constituents are substantially similar 
and under substantially repeatable conditions; and applying values from the first profile 
20 data set to an index function that provides a mapphigfrom an insfiance of a profile data 
set into a single-valued measure of biological condition (in an embodiment, this may be 
an : inflammatory condition), so as to produce an index pei^ent to the biological 
condition of the sample or the subject The biological condition may be any condition that 
is assessable using an appropriate <fene J^pr^sion JPanel; the measurement of the extent 
25 of inflammation using the Inflammation Gene Expression Panel is merely an example. 

In additional embodiment?, the mapping by theind^^ be further 

based on an instance of a relevant baseline profile data set and values may be applied 
from a corres^nding baseline profile data set from the same subject or from a population 
• of subjects or samples with a similar or different biological condition. Additionally, the 
30 index toction may be constructed to deviate from a normative value generally upwardly 
in an instance of an increase in egression of a constituent whpse niq^e is asscraated 
with an increase of inflammation and also in an instance of a decrease in expression of a 
constituent whose decrease is associated with an increase of inflammation. The index 
function alternatively be constructed to weigh the expression value of a constituent in the 
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panel generally in accordance with the extent to which its expression level is determined 
to be correlated with extent of inflammation. The index function may be alternatively 
constructed to take into account clinical insight into inflammation biology or to take into 
account experinientaiiy cterih^d^ derived from 

5 computer analyst of profile data sets in a datat b£se associating profile data sets with 
clinical and demographic data. In this connection, the construction of the iiadex function 
may be achieves using staitisticjd inetho^ a model 

of constituent expression values that is an optimized predictor of extent of inflammation. 
In another embodiment^ the pahel Mcltides at teast orie constituent that is 
10 associate With a specific inflammatory disease- 

The methods described above ^y fin^ step wherein (i) the mapping 

by the index fraction islalso based on in instance of at least one of dembgraphic data and 
clinical data and (ii) values are applied from ttefirst profile data set including applying a 
set of values associated with at least one of demographic data and clinical data. 
15 In another embBdimeiit of the j^ove methods, a portion of deriving the first 

profile data set is performed ka^tl a^lyihg the values from the first 

profile data sertis peffoiiaied at a second Iddatioii; ani data associated with performing the 
portion of deriving thtf first profile data fet are connnMicate the second location over 
a network to Wa&e; ^ ife^ sbt^d I^^aii; ^^^gHtKe values fir6m tihe first profile data 
20 "setr^ : ' ; ---v- '7,0 - ' ^yy ^l^c^ ^ ^ v '.^.^ 

Ih aii'ernbbdlm^ hide* function is a linear sum of terms, 

^ e^term 

" j^proc^; the^ be integral, so th^t the contri^tion fun is a 

25 u ^ is a linear 

- ^l^omim The proiile data Set liaay 'iiidude at te^t thieb, four^r ^ 
^ ebnfesponding to confluents ^3^^ TNF, 
* ^^©^lLitK>Hi6 + 

' ■ 

In an additional embodiment, a method is provided elRifii^fiSg d&nplex data 
associated with a sample ftom & jg^^^ inflammation, the 

" ■* mbthdd that includes: deriving a t3erie fepr^ the sample, the Gene 

ExpresSioh Profile beihg fcas&i 8n!a Si using the 
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Gene Expression Profile to determine a Gene Expression Profile Inflammatory Index for 
the sample. 

In an additional embodiment, a method is prpvided of monitoring the biological 
condition of a subject, that includes deriving a Gene Expression Profile for each of a 
5 series of samples over time from the subject, the Gene Expression Profile being based on 
a Signature Panel for Inflainmation; and for each of the series of samples, using the 
corresponding Gene Expression Profile to determine a Gene; Expression frofile 
Inflammatory Index. 

In an additions! embodiment, there is provided a method of determining at least 
10 one of (i) an effective dose of an agent to be atoinistered to a subject and (ii) a schedule 
for adnnnistration of an agent to a subject, the method including: deriving a Gene 
Expression Profile for a sample; from the subj^t, fee Gene Expression Profile being 
^ iteised on a Signature Panel forM using the Gene Expression Profile to 

determine a Gene Expression Profile ^ ^a^maato^ Judex for the sample; and 
15 usinig the Gene Expression Profile Inflanunatory IhdQx as an indicator in establishing at 
least one. pf the effective dose and the sched;uie. 

In an additional embodiment, a method of guiding a decision to continue or 
^qdify deriving 
aCfc^E^^ 

20 being based on a Signature Panel for Inflammation; and using the Gene Expression 
^ for the sample; 

^niethod of p of a subj^ct as a result of 

*Q aa^gen^is^ Profile 

s W**^ 1 tyP^&9$ Expression 

: ^ Si^ature gapel fo£]fofl^ a second Gene 

V ^pression I^ffle ^ the pl^ence of the agent, the 

/ ^ Signature Panel; and using the 

W r i : } Gene 
^pre^i^ Profile Inflammatoiy Index and a 's^^(^e-.]Bx|>]^^oA Profile 
30 Inflammatory Index. Accordingly, the agent may t>e a compound Md tho compound may 

v ^ ; a property of an agent is 

^provided where the property is at least one of purity, potency, quality, efficacy or safety, 
the method including: deriving a first Gene Expression Profile firoma sample reflecting 
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exposure t6 the ageait df (i) the sample, or (ii) a population of cells firom which the sample 
is derived, or (iii) a subject from which the sample is derived; using the Gene Expression 
Profile to detfefinihe a dene Expfe^feii^i^e Ihflailimatdi^y Iridex; and using the Gene 
Ea£i^i(&^ 

5 In accordance with another embodiment thBfe is provided a iriethbd of providing 

an iiidejt that^is indicative of the biological ^tst&^ti Object based on a sample from the 
subject The method of this embodiment includes: 

deii^gfrom the sample a fiiTSt pr&^e r data set^ the first profile data set including 
a plurality of members, each member being a quantitative measure ofthe amount of a 
10 distinct RNA^or protein constituent in a p>aiiel 6f constituents, the panel including at least 
, ' two of the constituents of the Ihfiarkdntafion Gene Expressibn Panel of Table 1 ; and 

applying Values from the first profile data set to^in index function that provides a 
mapping from an instance of a profile data Set into a sMgl6-Valued measure of biological » 
condition, so as to produce an index pertinent to the biolo^eal condition of the^sample or 

15 the subject c l: - ' ' "' - \ ■': : r " 

In chiryirig but thiVlnethod the index fhnction also uses data from a baseline 
profile data set fdt the panielv Eiich to6inbdt 6f thb baselin^ data set is a normative * 
measure, dkermined with respect to airelevant population' bf subjects, of the amount of 
one 6f the dBhstltuents in the panel. In addition, in deriving the fifst profile data set and 

20 the baseline dka set, such measure is performed for each /constituent both under 

conditions wherein SpeScifieity and efficiencies of aMplifieation for are 
substantially similar and under substan^ 
v v lh ^othyf ty^^ for evaluating a 

biological eonditibn of akibjecCbased on a Sample from the subject In this embodiment, 

25 the rnethbd inclu ' - " :>V: - * : " - " 

u v tfMviig set; the first profile dataset including 

^£^titii&$£i^^ 

y i^li^fea ^filt&i^ profile data 

set tiM a corres^ 

ry ;A ; measure; 
^eniAed With respect to M&Fahf p^iiatidtfctf ^j^^^dT^^mouDt of one of the 
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constituents in the panel, and the calibrated profile data set provides a measure of the 
biological condition of the subject. 

Ia a similar type of embodiment, there is provided a method, for evaluating a 
biological condition of a subject, based on a sample from the subject, and the method of 
5 Onsein^ 

applying the first sample or a portion thereof to a defined population of indicator 
cells; ; 

obtaining from the indicator cells a second sample containing at least one of 
RNTAs or proteins; 

10y r ■ deriving from thp se^ the first profile data set 

inclucUng a plurality of members, each member^being a quantitative measure of the 
anjounf of a distinct RNA, or prptein cpnstituent in a panel of constituents selected so that 
mea^ enables measurement of the biological condition; and 

producing a calibrated profile data set for the panel, wherein each member of the 

15 calibrated profile data set is a function of a corresponding member of the first profile data 

• ; : set and ^corresponding member of a baseline profile data set for the panel, , wherein 

each member *>f the baseline data set is a normative measure, determined with respect to a 
relevant popiflatipn of subjects, of the amount of one of the constituents in the panel, the 
r ^alibrat^pi^^ of thebiologiqal condition of the subject. 

20 i Fuilhennpre^ another and similar, type of embodiment provides a method, for 

evaluating** biological condition affected by an agent The method, of this embodiment 
includes: , . . v - . .,-*,;->.••. ..... ;; . . . _ ,.. ; ._.,..*. - : . v / .... , : . 

^aining v te has been - . . 

^'^^ 

25 deriving from the sample a first profile data set, the first profilje data set including 

. l u^a p 

distinct RI^Aor prote^c<^ so that 

of ihe biologic^ condMon; and 
:l:?wv y,:K0^^^fmg a MQalj^ e#ch member of die 

^iQv b cpr^^^ tihe first profile data 

s&t mid;a,c^ wherein each 

^itiemh^ ctfthe with respect to a 

relev^t p^ in the panel, th^ 

i calibi3ted profile dat^ p^ndi^on as affected by 
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the agent. 

In further embodiments based on these last three embodiments, the relevant 
population may be a population of healthy subjects. Alternatively, or iii addition, the 
' ^ relent ^pulatioh is has hi comriloti a p(tif&^ 
5- e&bicity, geogra^i 
" ^ 1 physical Activity; body mass, and environtoental exposure; 
^ Alternatively or ih ad^ 

the iiflammatioti Gene Expression Panel of Table 1. (Other embodiments employ at least 
three, four, five; six; or ten of such constituents.) Also alternatively or in addition, in 
10 deriving the first profile data set, suckme^ure is performed for each constituent both 

under conditions wherein specificity and efficiencies of amplification for all constituents 
are substantially similar and under substantially repeatable conditions. Also alternatively, 
when such mea^e is perfonn^ for each constituent both under conditions wherein 
specificity aud^ 

15 andundep^ ^substantially repeatable cw a 
calibrated profile data set, but may instead work directly with the first dat^ set 

In another embodiment, there is provided a method, for evaluating the effect on a 
biological condition by a .first agent in relation to the effect by a second agent. The 
method of this embodiment includes: . 
20 obtaining, from f^ 

second agents hayel^^ respectively, 
each s^mplp having, at least one pf RNAs and proteins; . 

deriving from the first sample a first ^^ spi^ fironi the second sample a 

second profile data set, the profile d^ta sets each including a plurality of members, each 
25 member being a quantitative measure of the amount of a distmct £NA pr protein 
^ constituent in a paiiel of constituents selected so that measurement of the constituents 
' ' enables measurement of the biological condition; and v > 

producing for the panel ai first calibrat^i profile data set and a second profile data 
set, whea^ (i) each mei^ : 
B , , 30 cpixespopding member of the first profile data set and a coirosponding member of a 

baseline profile data set for the panel, wherein each member o^ the baseline data set is a 
normative ineasurp, detennined with respect to a relevant population of subjects, of the 
amount of one of the constituents in the pariel, and (ii) ^iach member of the second r 
calibrated profile data set is a function of a corresponding member Pf the second profile 
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data set and a corresponding member of the baseline profile data set, the calibrated profile 
data sets providing a measure of the effect by the first agent on the biological condition in 
relation to the effect by the second agent. * 
. ■■ . ;i In this embodiment, in deriving the first and second profile data sets, such 

5 measiire is performed for each constituent both tinder conditions wherein 

specificity and efficiencies of amplification for all constituents are substantially 
fdmilarandt^ 

embodiment, the first agent is a first drug and the second agent is a second dnig. 
In another related embodiment, the first agent is a drug and the second agent is a 
10 complex mixture. In yet another related embodhrient> the first agent is a drug 
and the s^cbrid agent is a niitriceuticiaili 

Brief Description of the Dratyings f 

the foregoing features of the invention Will be more readily imde&iood by 
reference to the following detailed description, taken With reference to the accompanying 
15 drawings, in which: ^ 

Fig. 1 A shows the results of assaying 24 genes fioin the Source TnflaTmnaHnn 
Gene Panel (shown in Table 1) on eight separate days duritig the course of optic neuritis 
in a single male subject. / 

IB illustrates use of an iriJttainmation index in relation to the data of Fig: 1A, in 
20 acdor^ce with ^ emt^din^ 

Fig. 2 is a graphical illiistra of the &^infr^^ 
diifer^^ milestones. ^ " ; ■ 

Fig. 3 shows the effects of single dose treatment With 800 ing of ibuprofen in a 
sin^e (Joiior ife ciharact indeSL *: ?; • 

25 Hg. 4 shbWs the calculated acute in£t&n^^ ^pky^l graphically for 

five different conditions. - ■ 

Fig. Sihows a Viral Response fcdexf^ of an upper 

i^k^ory nation (tn^; •^■.^■{"ll ^^v;:. : y.. .. 

Mgis, Sand? compare two different populations usm^^^ Profiles 
30 (with respect to the 48 loci of the Inflamni^ion Gene Expression Panel of Table 1)- 
Fig. 8 compares a normal population with a rhbun^toid aithri population 
derived from a longitudinal study. r ,- u 
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Fig. 9 compares two nbrinal populations, one longitudinal and the other cross 
sectional. " 

Fig. 10 shows the shows gene expression values for various individuals of a 
'- >: " VniMDail' ^^u!KBfion: ; '■**■** 

Fig. 11 shows the expression levels for each of four genes (of the Trifl animation 
Gene Expression Panel of Table 1), of a single subject, assayed monthly over a period of 

Figs, 12 arid 13 similarly show in bach case the expression levels for each of 48 
genes (of the Inflammation Gene Expression Panel of Table 1), of distinct single subjects 
10 (selected in each crise ori the basis of feeling well and not taking drugs), assayed, in the 
case of Fig. 1 2 weekly over a period of four weeks; and in th6 case of Fig. 13 monthly 
^over a period of six : mbnte. ■•• : - : /j. " 

C Fig. 14 shbWs the effect <>ver time, oh mflammatory gene expression in a single 
human subject., of the administration M an anti-inflammatory steroid, as assayed using 
15 the Inflammation Gerife ExpK^sidn ^ahel of Table 1. 

Fig 15, m airiannea- arialogous to K^; 14, shows the effect 6ver time, via whole 
bldod sampled obtained from a human subject; administered a single dose of prednisone, 
on expression of 5 genes (of th6 Tnfl animation Gene Expression Panel of Table 1). 

Fig. 16 also shows the effect over time, on inflaiimiatoiy gene expression in & 
20 single huihan subject'suffering ^fr^ of the adm^stration of a TNF=» 

inhibiting cbmpoiittd, but here the expression is sht)wn in cotnpautisdn to the cognate locus 
average previously determined (in connection with Figs. 6 and 7) for t&e normal (Le., 
H > undiagnosed, healthy) population. 

:• Fig. 17 A further illustrates the consistency bf inflammatory gene expression in a 
%5 ^^piaation^ ; - ^ 

Fig* 17B shows the normal disti^ution of, index values obtained from an 
und^gnosed populations^ / ^ 

£f i X ,« FigJ 17C Illustrate 17B, where the inflammation 

median for a normal population has been set to zerd and both normal ahd diseased 
30, subjects aire plotted in standi units reliative to that median, 

c ; v Rgr jbS ^ 

populations of rheumatoid arthritis patients.. - ^; - 
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Fig. 19 thus illustrates use of the inflammation index for assessment of a single 
subject suffering from rheumatoid arthritis, who has not responded well to traditional 
therapy with methotrexate. 

Fig. 20 similarly illustrates use of the inflammation index for assessment of three 
5 subjects suffering from rheumatoid arthritis, who have not responded well to traditional 
therapy with methotrexate. 

Each of Figs. 21-23 shows the inflammation index for an international group of 
subjects, suffering from rheumatoid arthritis, undergoing three separate treatment 
regimens.' , y 
10 Fig. 24 illustrates use of the inflammation index for assessment of a single subject 

suffering from i^ 

Fig. 25 shows Gene Expression Profiles with respect to 24 loci (of the 
Inflainmatipn Gene Expression Panel of Table 1) for whole blood treated with Ibtiprofen 
in vitro in relation to other nonsteroidal att^ inflamm atnry drugff (NS AIDs). 
15 Fig. 26 illustrates how the effects of two competing anti-i^ammatory compounds 

can be compared objectively, quantitatively^ precisely, and reproducibly. 

Figs; 27 through 41 illustrate thQ use of gene expression panels in early 
identification and monitoring of infectious disease. 

< Fig, 27 uses a novel bacterial Gene Expression Panel of 24 genes, developed to 
20 discriminate^ 

Fig. 28 shows differential expression for a single locus, IFNG, to LTA derived 
•v^-- - from three distinct sources: SL pyogenes, B. subtilis, and Sv aureus. 

Figs. 29 and 30 show the response aftet twp hours of the Inflammation 48A and 
; 4SB lod ^pe^tively (di^ussedralxiye in conue^tion \wth Hgs. 6 and 7 respectively) in 
25 whole bipod to administration of a Gram-positive and a GranHiega^e; prg9irisiit> 
^ ; K cpri^spond to Hgs^ 29 and 30 respectively are similar to 

them, with the exception that the monitoring here occurs 6 hours afte^ administration. 
F%?33<^^^ 

^ ; filtrate. > >r : :v- ^- " , " ; : v-**-- ' ■ 

30 

i^. eofcfik^ coU filtrate^^to added polymyxin B. 

: • ; : ^ 6, and 

24 hours after administration. ■ ( 
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Rgs: 36 tlfirougb 4lcbmpare the gene expreis^ibn induced by B; coli and S. aureus 
uiider various concentrations and tinaes. f 

^ Definitions ; 
5 TThe folldwii^ terms shall have the meanings indicate unless the context 

; " otherwise requires: 

"Algorithm" is a set of rules for describing ai biological condition* The rule set 
may be defined exclusively algebraically but may sdso include Alternative or multiple 
decision points requiring domain-specific knowledge, expert interpretation or other 
10 clinical indicators. 

or a combination of a composition and a stimulus: 

"Amplification" in the context of a quantitative RT-PCR assay is £ function of the 
number of t)N A replications that are tracked to prbVide a quantitative determination of its 

15 concentration. "Amplification 99 here rtefers to a degree of sensitivity and specificity of a 
quantitative assay technique: Accordingly, ^plification provides a measurement of 
concentrations of constituents that Is evaluated under conditions wherein the efficiency of 
amplification and therefore the degree of sehsitivity and reproducibility for measuring all 
constituents is substantially similar. 

20 ° A "baseline profile datd sef' is a set of v^ues ^sociated w of a 

Gene Expression Panel resulting from evaluation of a biological sample (or population of 
samples) lihdef a desired l^ogkal cdndt^Shi^ is usfed for mathematically normative 

' subject -(or pt>J>ulati6n of subjects) before exposure to an age&fc or in the presence of an 

biological condition may be health of a subj^ of stibjecte^Alter^ 

* * ''-^^ with a population 

%m * n * % " ' ri! ^^eck Selected on tfce&*i» ethnicity* geographic 

30 mass, and environmental exposure; 

v A "biological cMditi^ 9 of ^ subject is fhfe eOflditiou of the subject in a pertinent 
realm teiis &iaer observation, and such realm m^ of the subject 

capable of being monitored for change in condition, such as health, disease including 
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cancer; trauma; aging; infection; tissue degeneration; developmental steps; physical 
fitness; obesity, and mood. As can be seen, a condition in this context may be chronic or 
acute or simply transient. Moreover, a targeted biological condition may be manifest 
throughout the organism or pppulation of cejls or may be restricted to a specific organ 

5 (such as skin, heart, eye or blood), but in either case, the condition may be monitored 
directly by a sample of the affected population of cells or indirectly by a sample derived 
elsewhere from the subject The term "biological condition" includes a "physiological 

; condition". 

"Body fluid* of a subject includes blood, urine, spinal fluid, lymph, mucosal 
10 secretions, prostatic fluid, semen, haemolymph or any other body fluid known in the art 
for a subject. 

"Calibrated profile data sef 9 is a function of a member of a first profile data set 
and a corresponding member of a baseline profile data set for a given constituent in a 
,• panel. •'- ■ •:• .;. > , ; ..... 

1 5 A "clinical indicator" 9 is; any physiological datum used alone or in conjunction 

with other data in evaluating \h& physiological condition of a collection of cells or of an 
organism. This term includes ^ preclinical indicators. 

A "composition" includes; a chemical compound, a nutriceutical, a 
pharmaceutical* a homeopathic fpnnulati^ a naturopathic 

20 formulation, a combination of compounds, a toxin, a food, a food supplement, a mineral, 

and aeomplex naixture of substances, in any physical state or in a combination of 
.,: [ : r physical states, < v...-. >;......, <: ---r • v, . , • 

- .. To *yerrve w a profifle dat^i set ftqm&scmigle includes determining a set of values 
vis^so^ated-wi^ constitu^ Gene Egression Panel either (i) by direct measurement 

25 : of such constituent in a biological sample or (ii) by measurenient of such constituents in 
Jt a second biological sampl&MzX has been exposed to the original sample or to matter 
derived from the ori^al/Sample. f 
Ir ■> , v :v - ^i^gc^ m a panel of constituents is a distinct 

^ expressed product of a gene, whether R|$A <>r protein. An "expression" product of a gene 
v30t - if^iid^s the^nq of the 

messeiiger RN A. - 

A "Gene, Expression Patter is an experimentally verified set of constituents, each 
^; / \ ctmstft^^ 
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wherein constituents of the set are selected so that their measurement provides a 



A "Gene Expression Profile 99 is a set of values associated with constituents of a 
r^^c^ Paneties^M^ fioitt evSluatioii 6f a biologickl saiiiple (or population Of 



A "Gene Expression Profile Inflantniafo i^thd value of M index function 

£ A that provides a mapping from an instance of a Gene depression Profile into a single- 

valued measure of inflammatory condition. 
The "health 99 of a subject indudes m 
V lO allbpMiic^ 

"Index? is an arithrnetically or mathematically (derived 
developed for aid iti simplifying or disclosihg or rbfc^^ complex 
c^aitStMvfe 1 ^ disease or population index may be determined by the 

application W& specific dgottthtn td ^ plurality of siibjedts of s^pl^ with a common 
15 biologicai condition. 

tl Jr^lcunrh^6ft ^ u^ed hemih in the general medical sense of the word and may 
be an acute or chronic; simple or supporative; localized dr disseminated; cellular and 
tis^e response, initiiated or sustained by any niimbef of chemical, physical or biological 

20 "Inflammatory state" is used to iud&^ a 

\ subject f esulting firoin inflammation, of cliahu^^ 
^ •"""■i ^A*ia/^en^ 

: My-- '^ 5^^ drawn With 

- ."• < :■; feispect io , M#i^^6e^ili / d^ set BaS^On Ifre same • :; ; v :.- ; "- £ V 

v¥ : .:- : -^r A ^V^il^iftvc** broditiOn of a^bjeet to whom k c<^^ administered 
f m^&tli^ to be 
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A "Signature Profile" is an experimentally verified subset of a Gene Expression 
Profile selected to discriminate a biological condition, agent or physiological mechanism 
of action. 

A "Signature PaneT* is a subset of a Gene Expression Panel, the constituents of 
5 which are selected to permit discrimination of a biological condition, agent or 
I physiological mechanism of action. 

A "subject* is a cell, tissue, or organism, human or non-human, whether in vivo, 
ex vivo or in vitro, under observation. When we refer to evaluating the biological 
condition of a subject based on a sample from the subject, we include using blood or 
10 other tissue sample from a human subject to evaluate the human subject's condition; but 
we also include, for example, using a blood sample itself as thp subject to evaluate, for 
example, the effect of therapy or an agent upon the sample. 

A "stimulus' 9 includes (i) a monitored physical interaction with a subject, for 
example ultraviolet A or B, or light therapy for seasonal affective disorder, or treatment 
15 of psoriasis with psoralen or treatment of melanoma with embedded radioactive seeds, 
other radiation exposure, and (ii) any monitored physical, mental, emotional, or spiritual 
activity of inactivity of a subject. 

"Therapy 9 includes all interventions whether biological, chemical, physical, 
metaphysical, or combination of the foregoing, intended to sustain or alter the monitored 
20 biological condition of a subject. 

The PCT patent application publication number WO 01/25473, published April 
12, 2001, eptitiied "Systems and Methods for Gb^acte^ a Biological Condition or 

herein, and which is herein incorporated by reference, discloses the use of Gene 
_ v : 25 JE^p^sion^ 

health and dise^e) and (n^ 

(including with respect to health, toxicity, therapeutic treatment and drug interaction). ■ 

Jtiei^^ that may be 

30 fon^ 

prediction of toxicological effects and dose effectiveness of a 
composition or mixture of compositions for an individual or in a population; 
determination of how Wo or more different agents administered in a single treatment % 
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migjit interact so as to detect ahy of synergistic, additive; negative; neutral or toxic 
activity; performing preclinical and clinical trials by providing new criteria for pre- 
selecting subjects according to inf otiriative profile data sets for revealing disease status; 
and conducting preliminary dosage studies for these patients prior to cbtiducting phase 1 
5 or 2 trials; These Geine Expression Panels may be einpjoyed with respert to samples 
derived from su^ 

A Gene Expression Panel is selected in a manner so that quantitative measurement 
of RNA or protein constituents in the Panel constitutes a measurement of a biological 
condition of a subject. In one kind of arrangement, a calibrated profile date set is 
10 employed. Each member of the calibratkt profile data set is a function of (i) a measure of 
a distinct constituent of a Gene Expression Panel land (ii) a biseime quantity. 

We have found that valuable and unexpected results r A^t^'aibSieved when the 
quantitative iheasurem^nt of constituents is perfotnieid under repeatable conditions 
; (W^ and 
15 preferably five percent or better, and more preferably three percent or better). For the 

purpose of this description and the following claims, we tegard a degree of repeatability 
of measurement of better than twenty percent as providing measurement conditions that 
^fe i4 stibstanti^ 

is obtained corresponding to the level of expression of a conititoent in a: particular 
20 sample, substantially the sMe measurement shotjld result for the substantially the same 
level Of expression. Ih this foamier, expression levels for & Constituent in i Gene 
Expression Panel may be ineMhgfiilly compared from skittple to Sain|Jlev Even, if the 
£x^^ inatcuraf e <for example, 
say, 30% t6o law), the cdterion of tepeatabaity toe^ fiiat all rte^iireiients for this 
i5r coii^titfifen^ if $3^^, Witt therefore 

f fieasun^^ level of the coiistitUent May ^ ^m In 

; this fitf&On valUaBle jMfdiinaticm m^ expression 
of the constituent imder'^SiS^^einnstances. 
- * > - ii ^ditianto the feritm<ih^ a second criterion 

30 Hilsd 

uric&r eouditidtis Whfereiri el&^des bf M|il^ckti6n fot all constituents are 
substantially similar (within one to two percent and typically bAe ^^eflt brJess). When 
both of these criteria are satisfied, then measurement of the expression level of one . 
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constituent may be meaningfully compared with measurement of the expression level of 
another constituent in a given sample and from sample to sample*. 

Present embodiments relate to the use of an index or algorithm resulting from 
quantitative measurement of constituents, and optionally in addition, derived from either 
5 expert analysis or computational biology (a) in the analysis of complex data sets; (b) to 
control or normalize the influence of miinfonnative or otherwise minor variances in gene 
expression values between samples or subjects; (c) to snxqplijfy the characterization of a 
^complex data set for comparison to other complex data sets, databases or indices or 
algorithms derived from complex data sets; (d) to monitor a biological condition of a 

10 subject; (e> for measurement of ther^eutic efficacy of natural or synthetic compositions 
or stimuli mat may be formulated individually or in combinations or mixtures for a range 
of t^geted physiolpgical concMtio (f) for predictions ojf toxicolpgical effects anddose 
effectiveness of a composition or mixture of compositions for an individual or in a 
population; (g) for determination of how two o^ in a 

15 single treatment might interact so as to detect any of synergistic, additive, negative, 
neutral of toxic activity (h) for perforjning preclinical and clinical trials by providing 
new criteria forprerselecting subjects according to informative profile data sets for 
revealing disease status and conducting preliminary dosage studies for these patients prior 
to conduating phase 1 pretrials. , ; „ 

2Q - Gene expression profiBhg and toe use of index cbara^^ a particular 

copditipa or agent or both may be used to reduce the cost pf phase 3 clinical trials and 
may ^ij^ beyond phase 3 trials; labeling for ^proved dnigs; sejection of suitable 
i: x 5 ■ 1 ^^^^^:^ ; ^^.0£ medications for a p^c^^ patient vtoat i^ ^urpctpd to their unique 
; physiology; diagnosing or detenmning ^ prognosis of a mp^ieal condition or an infection 

25 ^ 

of a 

>x ; * ^e tnetho(fc disclosed here may be applied to ceils of humans, m^mm fiU or other 
^:t\$^^ pmpf in the art 
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: ^ Selecting con^tituferits of a Gehe Expression Panel 

Tlie general approach to selecting constituents of a Gene Exptesisibn Panel has 
been described in PCT application publication number WO 01/ 25473. We have designed 
^d^ 

■* ' 5 providing a quantitative measure, of biological condition, that is derived from a sample of 

bloo^ oi* other tissue. For each panel, experiments have verified that a Gene Expression 
^ ' r Profile usihg tiie panel's consrifeentsls inform^ condition. (We show 

elsewhere that in being informative of biological condition, the Gene Expression Profile 
can be used to used, among other things^ to mezisure the effectiveness of therapy, as well 
16 as to provide a target foi^ thera^utic iite^ention.yBx^jple^ of Gene Expression Panels, 
along with a brief description of each panel constituent, arte provided in tables attached 
hereto as follows: 

Table 1. Tnftafnrnation Gene Expression Panel 
Table 2. Diabetes Gene Expression Panel 
15 :< Table 3 . Prostate Gene Expression Panel 

Table 4: Skin Response Geiia^xpression Panel 

Table 5. tiver Metabbliisin ^d Disease Gene Expression iPanel 

Table 6. EndotheEal Gbne Expression Panel 

20 Table 8. Cytokine Gene Expression Pan6l ' * ■ s ^ 

-TaM£9.^ r 
> ^^ei& ^ I a ^ 

* # • > Table ti.Bjfe^ ■ri^rx^k ^ 

^#^ v TablH 12, Mec^fei^ Di^^e bene Espf^i^lPanel 

■ ^>%5 ^ ©ther panels may be c^strac^ of ordinary 

1 ' skill in the art in Accordance with the principles artifeiiiated in ffie present application. 



^ ^ (#fr|^ fec^centMo^Weach constituent 

30 * "m%G^Expiessira^^^ 0v« fet^^ i 

- ^ "deVia^^ among 



; .. . ..... .. . . • ■. •■■ . . • . ...... . ; , . .,. - . ,»,:■? •.: .- ■,...•,>-• 

We have also conducted assays on different occasions using the same sample material. 
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With 72 assays, resulting from concentration measurements of constituents in a panel of 
24 members, and such concentration measurements determined on three different 
occasions over time, we found an average coefficient of variation of less than 5 percent, 
typically less than 2 percent We regard this as a measure of what we call "inter-assay 
5 variability". » - 

We have found it valuable in rising the quadmpUcate test results to 
eliminate data points that ere statistical "outliers"; such data points are those that differ by 
a percentage greater, for example, than 3% of the average of all foinr values and that do 
not result from any systematic skew that is greater, for example, than 1%, Moreover, if 
10 more than one data point in a set of four is excluded by this procedure, then all data for 
the relevant constituent is discarded* 

Measurement of Gene Expression for a constituent in the Panel 
For measuring the amount of a particular RNA in a sample, we have used 
methods known to one of ordinary, skill in the art to extract and quantify transcribed RNA 
15 from a sample with respect to a constituent of a Gene Expression Panel. (See detailed 
protocols below. Also see PCT application publication number WO 98/24935 herein 
incorporated by reference fpr RNA analysis protocols). Briefly, RNA is extracted from a 
sample such as a tissue, body fluid, or culture medium in which a population of a subject 
might be grpwiiig. For ex^ple, r 9ftlls may be lysed^d RNA eluted in a suitable solution 
20 in which to conduct a DNAse reaction. First strand synthesis may be performed using a 
reverse transcriptase^ Gene amplification, more spe^caUy quantitative PGR assays, can 
then conducted and the gene of interest size calibrate^ against a marker such as 18S 
rRNA (Hiray ama et ^ 

duplicates, for examp^^ replicates. Relative quantitation of tbemRNA is determined by 
■25, « v y Jhe difference in threshhold cycles between the internal control and the gene of interest 

,.[, 

reporting agents and instruments suqh as those supplied commercially by Applied 

i:p.Ur>iiwur;i < ; ^ ^gnd ^ is 

1$: -i Wjeasured sample. SimUarly^ other quantifiable signals such as fluorescence, enzyme 

concentration of target templates (e.g., a reference standard curve) normalized to a .• • % 
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standard with limited variability can be used to quantify the number of target templates in 
an unknown sample. 

Although not limited to amplification methods, quantitative gene expression 
^ techniques niay utilize amplification of the target tran^npt Alternatively or in 
5 Combination with ampHfication of the target transcript, amplification of the reporter 
signal may also be used. Amplification of the target template may be accomplished by 
is^thfermic getie arnpiificatibn strategies, or by g;ene amplification by thermal cycling 
such as PCR. 

' • ' It is desirable to obtain a definable midrep 

discovered that this objective can be achieved by careful attention to, for example, 
coi^istent primer-template ratios and a strict adherence to a narrow permissible level of 
experimental amphficatibtt effiBencies iOO^i relative efficiency, 

c typic^y 99.8 to 100%^ in determining gene expression 

15 levels with regard to a single Gene Expression Profile, it is necessary that all constituents 
of the panels maintain a similar and limited range of primer template ratios (for example, 
within a 1 0-fold range) ^ 

to permit accurate and precise rel&th/fe measur ements for each constituent. We regard 
amplification^ 

^ 20 1 desciiption and the following elaiiiik, if they differ by no more than approximately 10%. 
v ^ Inferably they should differ by^eSs tii^ 2% and more preferably by less 

lt v •> than approximately l%;lliese co^traahts should be observed over the ehfire range of 
^ ^ ' T^eeM^^l^ 

^ -v r ,.v ^^eit criteria that 

^25r IfaSfeasi^^ substantially 

* ^ constituents 
%^ ^ ^bstanti^ly sittHar, heV&theless, it is within the scope of the present invention as 

^ ^ ^ do 
'ibSis^*^^ so that the 

&e : Sati^#>^ r; . 

• ^ Ih p^ For example, 

we typically desi^^i^m^ 
: e^^ Which set ^ves the best jterf dm^ee. Even though primer-probe design * 

^ ^ -v : m ^dmamifaetis^ art, and 
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notwithstanding common practice, we still find that experimental validation is useful. 
Moreover, in the course of experimental validation, we associate with the selected 
primer-probe combination a set of features: 

The reverse primer should be complementary to the coding DNA strand, la one 
5 embodiment, the primer should be located* across an intron-exon junction, with not more 
than three bases of the threerprime end of the reverse primer complementary to the 
proximal exon. (If more than three bases are complementary, then it would tend to 
competitively simplify genomic DNA.) 

In an embodiment of the invention, the primer probe should; amplify cDNA of less 
10 than 1 10 bases in length and should not amplify genomic DNA or transcripts or cDNA 
from related but biologically irrelevant loci. 

A suitable target of the selected primer probe is first strand cDNA, which may be 
prepared, in one eml^diment, is described as follows: 
(a) Use of whole blood fo^ 
15 affected by an agent. . 

Human blood is obtained by venipuncture and prepared for assay by separating 
samples for baseline, no stimulus, and stimulus with sufficient volume for at least three 
time points. Typical stimuli include Upppolysaccharide (LPS), phytohemagglutinin 
(PHA) and h^at-killed staphylococci (HKSf) or carrageean and m|fy boused individually 
20 (typically) or in combination. The aliquots of heparinized, whple blood are mixed without 
stimulus and held at 37°C in an atmosphere of 5% C02 fo^ 3 is added 

at varying concentrations, mixed and held loosely capped at 37°G foi 30:min. Additional 
: test compounds may be added at this point jatnd held for yaryipg times ^depending on die 
tl ^ delmed ttoes, Qellsare collected by 

25 1 v c^ntrifegation, the plasma removed and RNA jexl^ted by various standard means. 

/ Niicleiei acids, F^A ^and pr ]pN A a^e piu^ed cell^ tissues or fluids of the 
test population of indicator qeU lmes.J^ 
w . acid mix using a variety of standard prpcedures (or RNA Isolation Strategies, pp. 55-104, 
c v in RNA Method 2nd 
30 edition, 1998, Rc^^ Academic Press), in the presenjt y using a filter- 

Vvba&ed RNA isolation syst^tfr^ Total RNA 

y v ; .In aeeOTdto I 
Bt&ift^^ ^foHows: drawn into 10 
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dqL Vacutairier tubes with Sodiuria Heparin. Blood samples were mixed by gently 
inverting tabes 4-5 times. The blood was usfed within 10-15 minutes of draw. In the 
expdtiirients, blood was diluted 2-foldv i.e. per sain£leper time point, 0.6 mL whole blood 
4- 6.6 mL stimulus. The assay medium was prepared and the stimulus added as 
'^5 appropriate. ; 

A quantity (0.6 mL) of \vhble blood w£s then added ihtb each 12 x 75 mm 

-~ ^ 

Serotype 6$5, Sigma thkage in difterfcht lots) into IPS tubes 

was- add^d. Next, 0.6 ttiL assay medium was added to the "control" tubes with duplicate 
^40 tubes for tkch condition. The caps were clds6& tightly. The tubbs were inverted 2-3 times 
tomix safa^les.:Capjs wbte loosened to first stop arid the tubes iiiclibaLted @ 37°C, 5% 
C02 for 6 hours. At dhours, samples were gefitly mixed to resuspend blood cells, and 1 
mL was removed from each tube (using a niicropipettot with barrier tip), arid transfered , 
to a 2 mL "dol^hitf ' mibro^ (Gbstai: #3213). 
15 Thfe samples were then beritxifuged for 5 riiiii at 500 £ g, ambient temperature 

(JEC c£ritrifu^ swinging bucket), and as 

much serum from each tube was removed as possible and discarded. Cell pellets were 
placed on ice; and RNA extracted a$ soon as possible using an Ambion RNAqueous kit 
w v (b) Ai^lM&&6ri strirtegifes. 

20 Specific RNAs are-amplified using message specific primers or random primers. 

^ IJMgeri^^ 

Bethesda, MD), including infbmiation ^ 
humans and other anim^ 
25 Chapter 15 

Off v.. A -r ^ mimmm^m^mts, A l^la^o^ 2nd 
^ edition, 1998 jRobert B. Farrell, Jr., Ed., Academic Press; or Chapter 22 pp.143^151, RNA 

^ - R.Rapley^dDX. Manning Eds^,Hiuri^ 

f' ' - t fi}ri&^^ gc&^ 19@9, Academic 

Press). Amplifications are carried out in either isothermic conditions or using a thermal 
cycler (far 

Foster City/ CA; see Nucleic acid detection methodsl pp; -1-24, in Molecular methods for 
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vims detection, DX.Wiedbrauk and DJH., Farkas, Eds., 1995, Academic Press). 
Amplified nucleic acids are detected using fluorescent-tagged detection primers (see, for 

example, Taqman PGR Reagent Kit, Protocol, part number 402823 revision A, 1996, 
Applied Biosystems, Foster City CA.) th^t are identified and synthesized from publicly 

5 known databases as described for the amplification primers, hi the present case, amplified 
DMA is detected and quantified using the ABI Prism 7700 Sequence Detection System 
obtained from Applied Biosystems (Foster City, CA). Amounts of specific RNAs 
contained in the test sample or obtained from the indicator cell lines can be related to the 
relative quantity of fluorescence observed (see for example, Advances in quantitative 

10 PGR technology: 5* nuclease assays, Lie and CJ. Petropolus, Current Opinion in 
Biotechnoligy, 1998, 9;43-48, or Rapid thermal cyc^ 

chapter 14 in PCR applications: protocols for functional genomics, MA Innis, DJH, 
Gelfand and J J. Sninsky, Eds, 1999, Academic Press)* 

As a particular implementation of the approach described here, we describe in 
15 detail a procedure for synthesis of first strand cDNA for use in PGR. This procedure can 
be used for both whole blood RNA and IINA extracted from cultured cells (i.e. THP-1 
cells). 

. Materials 
1 . Applied Biosystems TAQMAN Reverse Transition Reagents Kit (P/N 
20 808-0234). Kit Components; 10X T^qMan RT Bitffer, 25 mM Magnesium chloride, 
deoxyNTPs mixture, Raadom Hexam^^ 

•: . ... • " 

Q: : ;;-,V... : .;r.:- v^-tv.^--; \:.;\v.:\.- . Methods . 

immediately. All other reagents can tie thawed jat room temperature and then placed on 

• . ; ice* •• . -.J/.'..:;?'.' '■-■-_> .■■;i:.-^;v-V ^' ■■- .V.«V' 

2: Remove RN&s*mples:fromj^ temperature 
Vandmen;placeimm . ^ - > . : i - ? V-.-'-u'-.. i-.r^'fr-" ■ 

30 ; 5 ^ 3. ; of Reverse Transcriptase Reagents for each 

■ i * error): \ > -■ v r »"Viiv -■ i ■•••> ., 

.tv^'H 1 reaction (mL) 1J2£ eVg. 10 samples (mL) . 

S?#r4 v ■ :i; ; , 4LQ$.; 110.0. " 
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24 

25mMMgC12 22.0 

dNTPs ' 20.0 

Random Hexamers 5.0 

RHAse Inhibitor 2.0 

Reverse Transcriptase 2.5 

Water 18.5 

Total: 80.0 



242.0 
220.0 
55.0 
22.0 



203.5 

880;0 r (80 mL per sample) 



4 . Bri rig each RNA sample to a total volume of 20 mL in a 1.5 mL 
microcentrifuge lube (for example, for THP-1 RNA, remove lOmLRNA and dilute to 20 

10 mC with RNase / DNaife free Water^ for whole blood RNA use 20 mL total RNA) and add 
80 ifiL Rt feattion mix from step 5^2,3. Mix by pip^tog up ^d down. 

5. Incubate sample at room temperature for 10 minutes. ' 
Incubate sample at 37 P C for 1 hour: H 
Incubate sample ^9^<ii^4-iD^^ V ^ 
Quick spin samples in Mcrocentrifuge. ? 

Place sample on ice if ^ing P sample at 



15 



6. 
7. 

8- 
9. 



-20oC for future use. 
10. 

200-020). 



run on 



to 



; ' ^ ^ri^ of constituent^ 

y*i %l '-X . \ Materials 

■ /5 v : vf ,:V,--:^ ; AppUedBiosysteiiil 

' ' ' ^ -^^^^fe^ V ^^"^ ^Vr - i ^- 1 ^ ■ ^ --s- ;;..vk .- ;vi>Vv 



animation. 
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follows. Make sufficient excess to allow for pipetting error e.g. approximately 10% 
excess. The following example illustrates a typical set up for one gene with quadruplicate 
samples testing two conditions (2 plates). 

1X(1 well) 9X (2 plates worth) 
5 2X Master Mix 12.50 112.50 

20X18SPrimer/Prob?Mix 1.25 11.25 

20X Gene of interest Primei/Probe Mix 1.25 11.25 
Total 15.00 135.00 

10 2 r Make stocks of cDNA targets by diluting 95pl of cDNA into 2000pl of 

water. The amount of cDNA is adjusted to give Ct values between 10 and 18, typically 
between 12 and 13. 

3. Pipette 15|il of Primer/Probe mix into the appropriate wells of an Applied 
Biosystems 96-Well Optical Reaction Plate. 
15 4. Pipette lOjil bf cDNA stock solution into each well of the Applied 

Biosystems 96-Well Optical Reaction Mate. 

5, Seal the plate with Applied Biosystems Optical Gaps, or optical-clear film. 

6, Analyze the plate on the AB Prism 7700 Sequence Detector. 

20 Methods herein may also be applied using proteins where sensitive quantitative 

C.. teehiuques, such as an Enzyme X4iiked Tm (ELIS A) or mass 

spe£troseopy r ^ 



j v Baseline profile data sets 
25 The analyses of sample from siugle in 

individuals provide a library of proffle dm ^ets rela^g to a particular panel or series of 
panels. These proffle data sets inay fbe^$tpred as xeco^ in a library for use as baseline 
• profile dataj^tsvAsfla<5 te^ '^asefo^^^ profile data sets 

serve bs\ ca^9i&^ thatis informative about a 

30 biological condition xyr agent Baseline profile 4ata saetsmay be stored in libraries and 
classified in a classification may rely on 

die characteristics of the panels from which the data sets are derived. Another form of 
^el^s^c^ concept of biological 

^i^ditiOtt encompasses my state in, wtach^ be found at 



nmonnrMiv^wn rmirunAAi I 
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10 



15 



20 



^25 



any one time. This state may reflect geography of samples, sex of subjects or any otheiy 
discriminiatdr. Some of the discriminators may overlap. The libraries may also be 
accessed for records associated with a single subject or particular elimcsai trial. The 
classification of baseline profile dalai sets may fdrWertea^ witii medical 
nifonhatibn about a particular subjebt, a medical condition, a particular agent etc. 

The choice of a baseline profile data set for Creating a calibrated profile data set is 
related to the biological condition tb Be evaluated, monitored, or predicted, as well as, the 
intended use of the calibrated panel, e.g., as to monitor drug development, quality control 
or other uses. It may be desirable to access baseline profile data seits from the same 
subject for whom a first pfdfile data set is obtained of from different subject at varying 
times, exposures to stimuli, drugs or complex tornpouiids; or may hfe derived from like or 
dissimilar popul^tiohSw . v 

' The profile data set 
obtained, where' the sample is taken at a separate or similar time, a different or similar site 
or in adifffeient or s^ For example, Fig. 5 provides a 

protocol inwbicfr or after stimulation. The profile 

data set obtained unstimulated sample may serve as a baseline profile data set 

for the sari^e baseline data set may also be derived from a 

hbr^c^ 

resultant 

%^Mt*a^ m:a diabase brlibrary (Kg. 6) 

along with or separate from theMS^^ tfcefirst profile 

^tta sit kffio^^h ffiefn^jfr^^ ndllaialiy become incorporated into a 

rbriotarkable consistency 

V^u^Ie^ which cak be iised, ^orig bthd^ thihgs for riotmative 




judge manufacturing lots in terms of efficacy, toxicity, etc. Where thfe efffefet of a 
t ist^iriglh^ Gene 



Exp^»^i*t^ for a 
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newly manufactured product is being determined, the baseline data set may correspond 
with a gold standard for that product. However, any suitable normalization techniques 
may be employed. For example, an average baseline profile data set is obtained from 
authentic material of a naturally grown herbal nutriceutical and compared over time and 
5 over different lots in order to demonstrate consistency, or lack of consistency, in lots of 
compounds prepared for release. 

Calibrated data 

... Giypn the repeatability we have achieved in measurement of gene expression, 
described above in connection with *pene Expression Panels" and u gene amplification", 
.10; we conclude that where differences occur in measurement under such conditions, the 
differences are attributable tp differences in biological condition* Thus we have found 
that calibrated profile data sets are highly reproducible hi samples taken from the same 
individual under the same conditions. We have similarly found that calibrated profile data 
sets are reproducible in samples that are repeatedly tested. We have also found repeated 
15 instances wherein calibrated profile dat^ sets obtained when samples from a subject are 
exposed ex vivo to a compound are comparable to calibrated profile data from a sample 
that has been exposed to a sample in vivo* W^ have also found, importantly, that an 
indicator cell line treated with an agent can in many eases provide calibrated profile data 
sets cQmpara.t)le to tjrose obt^^ from in vivo or ex vivo v ^opulations of cells. Moreover, 
20 we have found that administering a sample from a subject oj^tp indicator cells can provide 
informative cahbr^^ profile data sets with respeqt to the biological condition of the 
; or exposure to 

; ; v ^ 

/Calculation of calibrated profile data sets and computational aids 
25 v The calibrated ^^e ; 4^-^t ; ^y.be e^gprpssed m a spreadsheet OT^>r^ented > 

^ a bar chart or t^ a 

three dimensional representation. The function relating the baseline and profile data may 
wufe ^ on the x-axis and the 

? togar^^ be 
30 expressed as a positive value representing or 
: v ^as a^Si^ with respect to die 



|ed^ a \ 

raiige w&vipapept to similar samples taken : &pin llie^hjec^ under similar conditions. For 
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example, the calibrated profile data sets iiiay be reprodiidbie within one order of 
magnitude with reject to similar samples taken from the subject under similar 
conctttions. More partioilarly, the members may be reproducible within 50%, more 
r p^ctrtariy reprt^ typically within 10%. In accordance with 

■i , ■ 5 emhodimeht^ Of the invention* a pattern of increasing, decreasing and no change in 
relative gene expression from each of a plurality of gene loci examined in the Gene 
^p^sion Panel may be used to prepare a califekited profile set that is informative with 
.w, v regards to a biological condition, biologicM efficacy oif an agent treatment conditions or 
r for comparison to populations. Patterns of this natiire may be used to identify likely 
10 ; candidates for ia drug trial, used alone or in combinatiori with other cluneal indicators to 
^ }■■■ be diagnostic or prognostic with respect to a i>iologic^ condition or may be used to guide 
th^ developmeht 6f a pharmaceutical 6f hutriceuticS through ih^ufacture, testing and 
' marketing. ' \ ^F' ' 

15 > data from calibrated gene expression relative to a babeline profile data set may be stored 
\ in datab^es^ purposes including 

managing patient health care or f or 66nducting blimcal trials or for characterizing a drug. 
The data may be feankferrfcd in physical or wireless networks via the World Wide Web, 
email, or internet access site for exaMp^ by haird copy s6 as to Be collected and pooled 

data sfet) pribr tdrtt^sfotm^tidii Tby ti&e of a b&seline profile 

^ , f ;^dato set^ as tyell asra record of the ba^fine prc^ t6 generate the calibrated 

\fy ; ! ^;<^o£Qe:^t^- set including for example^ ^^6^ reganinig ^lieliiCT the baseline profile 

/ ^ S:-- d^set^ and any ofher annotation that 
^ facilitates interpretation and use of^e dat&; 

^S-'^M^f^ > { ^ done with: 

siil^tq^ corresponding to 




lej a^stinct sample d<#^ of RNA 



^ denoted Mjy ^li6*£ Myis a quantitative measure^ t>£ a dist&ct RNA or protein constituent 
*rfl^ and £ aad iiia^ b^ ^uiotatedi with additional data on 



WO 03/040404 

29 PCTAJS02/36084 

envnonmental exposure. Moreover, data handling may further mclude accessing data 
t^rn a second condition 
5 I^heMwiththecalibra^ 
a computer network. 

the above described data storage on a computer may provide «« tofonmUott ,„ a 
Jbrmmatcaateacc^^aoser. Ac.^v^^^^^j,,^^^ 

r^ords contained within. Afeatae of ftis embodiment of ft. invention is fte ability of a 
user to add new or annotated records to the data set so fte records become par, of the 
biological information. 

The graphical representation of caJibrated profile data sets pertaining to aproduct 
15 such as a drug provides an opportunity for standardizing a product by means of the 
cafibrated profile, more particularly a signature profile. The profile may be used as a 
feature with ^^ dwaB^ rf 

etc. compared to other dnigs approved for 
: , The various embodiments of the invention may be also implemented as a 
20 computer program product for use with a computer system. The product may include 
program code for deriving a first profile data set and f or, p r^^ profiles . 
Such ^mentation nmy include 

tangible mediuiiL such as a comYmtm n-^oKi^ ,~ 

CD- 

■ R<P> ^ or fixed^ dislcj^ti^mittabletoa computer system via a modern or other 
mt ^ e ^ e ' SU ^^ a communicatipns adapter coupled to a network. The network 
couphng may be for example, over optical or wired commuiiicafions Imes ^ via wireless 
techniques (for example, microwave, infrared or other tra^mission teclimques) or some 
<^^^^ orpart 
; ^thef^tionality^ 
m the art should «H»dato|^ 
Erogjan^^ 



25 




senncondn^r.tpa^oc,^ 

any communications technojogy. such as optical. hdrat^ intaowave, or other 
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ti^smission teehhologies; It is expected that such a computer prograni product may be 
distributed as a feinovable medium with accomp&ying printed or electronic 
documentation (tor example, shrink v^pped software); preloaded with d computer 
system (for example, on system ROM or fixed disk), or distiibuted frbin a server or 
5 electronic bulletin board over a network (for example, th£ internet or World Wide Web) 
In addition, a computer system is further provided including derivative modules for 

> deriving a first data set and a calibration profile data set 

The calibration profile data sets in graphical or tatbular form, the associated 
databases, and the calculated index or derived dgbrithm, together wiffi iiifbrmation 

: 10 extracted fi^tl^p 

— commodities that can be sold together or separately for a ^ as described 

^ ' 111^01725*73. " : * ^^ > -. ^ • > : : u 

• v-' ;; " ' v ■•*• v Ind^c^^ ' 

Iti w ith 
15 respect to a biological condition across a population and (ii) the use of procedures that 
provide substantially reprodftcible measurement of constituents in a Gene Expression 
Pariel giving fise to a Gene Expression Profile, iindeir measurement conditions wherein 
sp^ificity and efficiencies of amplification for all cOnstititieittls of &e panel are 
substantially similar, make possible the u s e of & 
20 Expr^ibnRrcf^ 
V v rcoiiditibn; ; ■• V." -••••••'*'" ■-■ . V -^ '- '--r^^xu-rjl^-^. — '•• 

An index l^ay bfe constructed iMg^n ind&x fiinictiOn that mai|$^alues in a Gene 
" f 0 E^)re^ condition at hand. 

^ ^ :"-7< ' T^e v^ii^ It S Gene Expression Prbfile are the founts of each constituent of the Gene 
• \ 25 E^pi^sion Panel that correspotidS to the Gbne Expie^ibtt Profile. These constituent 



v amot^fe^fbA ^profile data set; tod the ind&x ife — the 
^? ■■i^MiL^^Qi&^ members of the profile data ^et; a : s \. 
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where l is the index, Mj is the value of the member i of the profile data set, C$ is a 
constant, and P(i) is a power to which Mi is raised, the sum being f ormed;f or all integral 
values of i up to the number of members in the data set We thus have a linear 
polynomial expression. 

5 The values Q and P(i) may be determined in a number of ways, so that the index I 

is informative of the pertinent biological condition. One way is to apply statistical 
techniques, such as latent class modeling, to the profile data sots to correlate clinical data 
or experimentally derived data, or other data pertinent to the biological condition, hi this 
connection, for example, taay be employed the software from Statistical Innovations, 
10 Belmont, Massachusetts, called Latent Gold®. See the web pages at 

www,statisticaliDnovationsxom/Ig/. which are hereby incorppmted herein by reference. 

Alternatively, other simpler modeling techniques may be employed in a manner 
known in the art The index function for inflammation may be constructed, for example, 
in a manner that a greater degree of inflammation (as determined by the a profile data set 
15 for the Inflammation Gene Expression Profile) correlates with a large value of the index 
function, hi a simple embodiment, therefore, each I*(i) may be +1 or -1, depending on 
whether the constituent increases or decreases' with increasing inflammation. As 
discussed in further detail, below, we laave constructed a meaningful inflammation index 
that is proportional to the expression 

where the braces around a constituent designate measurement of such constituent and the 
constituents are a subset of the Inflammation Gene<Expression Panel of Table 1. 

r.i^S:. ^^^^^ 

appropriate normative reference^^^ data 

, 25 , a 
? Gene Expression Pfpfiite 

function used to create the i^<|^ respect to 

.■■ a relevant population, sp that the index may fee interpreted ip relation to the normative 

&£i$$Q g^ufygm^ injcficator, 
medicatio%|>hya^ 

As an example, the index can be constructed, in relation to anormative Gene 
Expression Profile for a population of healthy subjects, in such a way that a reading of % 
approximately 1 characterizes normative Gene Expression Profiles of healthy subjects. 
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Let us further ^stirne that the biological condition that is the subject of the index is 
iiijftariiiiiation; a reading of 1 in this example thus corresponds to a Gene jBxpression 
Profile that matches the riohh for healthy isubjects. A substantially higher reading, then 
may identify a subject experiencing an inflammatory cohditioi- ThS iiSfe of 1 as 
5 ideritifjdng a noitnativc valiie, however, is only one possible choice; another logical 
choice is to use 0 as identifying the noimative val^ 

index frdiii £ero bd iniiicatfed in standard deviation units (so that values lying between 
-1 and +1 encompass 90% of a normally distributed reference population. Since we have 
foifind that Gene Expression Profile values (arid accordingly constructed indices based on 
10 them) tend to be normally distributed, the 6-centered mdex constructed in this manner is 
Ki^ of the index in diagnosis of disease and 

setting objectives for treatriieiit. TiiW choice of 0 for the iionnativ£ Value, and the use of 
standard deviation units, f6r example, are illustrated in Pig. I7B, disciissed below. 

i5 - • : l: :'^;^: ; . -^v>;vl ' ^\;-'VEXM^LM : ' ; 

Example li Acute Infl to Assist in Analysis of Large, Complex 

l>atajSets . In one ei^<^toent of the invention the index value or algorithm can be used 
to reduce a complex d&ta set to a sii%le iiidex value that is informative with respect to the 
20 inflamhiatory: state of a subject. This is illustrated in Figs/ 1A and IB. 

Fig ^1 A is entitled Source Precision Inflanamatidn Profile Tracldng of A Subject 
^Results ifi a Large, Cdmplex -Data Sefc The figure ^howS the iesiilts df assaying 24 genes 
fiom th^Mainffl in ^ble 1) oft eight separate days 

during the course of optic neuritis in a single male subject- : J 
25 •> Fig. IB Sh6ws uSe of an Acute Tnfl^^at ifSn frnflex : The data displayed in Fig. 1A 
above fe &oWfi^ iMs fi^ index ftobfiotf pifdportional to the 

V^- i« + 1/4{INFG} 

, j>$/$lMB. ■ : : " y ? >"' V;: - A - ' — / v < . ^ s<* •• .-;.•;/*••■ 
^; V ; ^ Ma^fe 2; ^ a biological 

3tfc ^ ' 
* ^itKr^ 

to tife^tment, etb. Tte A6ute&flatnto be used to reveal such information 

about the biological condition of a subject. This is illustrated in Fig. 2. 



WO 03/040404 



33 



PCT/US02/36084 



The results; of the assay for inflammatory gene expression for each day (shown for 
24 genes in each row of Fig. 1A) is displayed as an individual histogram after calculation. 
The index reveals clear trends in inflammatory status that may correlated with therapeutic 
intervention (Kg. 2). <> 
5 Fig. 2 is a graphical illustration of the acute inflammation index calculated at 9 

different, significant clinical milestones firom blood obtained froma single patient treated 
medically with for optic neuritis. Changes in the index values for the Acute Inflammation 
Index correlate strongly with the expected effects of therapeutic intervention. Four 
clinical milestones have been identified on top of the Acute Inflammation Index in this 
10 figure including (1) prior to treatment with steroids, ^ with IV solumedrol at 1 

gram per day, (3) post-treatment with.qral prednisone at 6Q mg per day tapered to 10 mg 
per day and (4) post treatment The. data set is the same as for Hg. 1. The index is 
proportional to 1/4{IL1A} + 1/4{IL1B} + 1/4{TNF} + 1/4{INFG} - 1/{IL10}. As 
expected, the acute inflammation index falls rapidly with treatment with IV steroid, goes 
15 up during less efficacious treatment with oral prednisone and returns to the pre-treatment 
level after the steroids have been discontinued and metabolized completely. 

Example 3:* Use of the acute inflammatory index to set dose, including: " 
concentrations and timing, for compounds in development or for compounds to be tested 
m human and non^human subjects as shown in Fig. 3. The apute inflammation index may 
20 be used as a common reference value for ther^eutic compounds or interventions without 
common mechanisms of action. The compound that induces a gene response to a 
compound as indicated by the index, but fajjs to ameliorate a known biological conditions 
1: ■; jmay be compared to a^ different compounds w^ effectiyeness in treating the 

biological condition. ^ > 

25 Fig. 3 shows the effects of single dose treatment with 800 mg of ibuprofen in a 

v single donor as characterized by the Acute Mlan^ation jfadex. ftOO mg nf over-ihe- - 
cotmter ibuprofen were taken by a sin^e snabj^t at^T Gene 
expression values for the indicated five inflammation-related gene loci were determined 

30 ,f tt ^ ^ 

ibuprofen and returns to baseline gfter 48 hows- A second dose at T*=4S follows the same 
kinetics a^^ 
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Example 4 : Use of the acute inflammation index to characterize efficacy, safety^ J 
and mode of physiological action for an agent, which may he in development and/or may 
be complex in nature. This is Illustrated in pig. 4. 

Fig. 4 shows that the calculated acute inflammation index displayed graphically 
*5' for five different conditions including (A) untreated whole blood; (B) whole blood treated 

in vitro with DMSO, an non-active carrier compound; (C) otherwise unstimulated whole 
^ bloodl treated in vitro with dexamethasone (0.08 ug/ml); (D) whole blood stimulated in 
vitro with lipopolysaccharide, a known pro-inflammatory compound, (LPS, 1 ng/ml) and 
(E) wfcofe fclood treated in vitro with UPS (1 ng/rnl) and dexamethasone (0.08 ug/ml). 
It) Dexamethasone is used as a prescription compound that is commonly used medically as 
- ' an anti-inflammatory steroid compound. The acute inflammation index is calculated from 
the experimentally deternuned gene expression levels of inflamiiiafiori-rblated genes 
expressed inhuman whole blood obtained from a single patient Results of mRNA 
expression are expressed as Ct*s in this example, but may be expressed as, e.g., relative 
13 fluorescence units, copy number or any other quantifiable, precise and calibrated form, 
• for the genes ILIA, BL1B, TNF, WNG and IL10. From the gene expression values, the 
acute inflame determined algebraically according in proportion to the 

exprasion^ + 1/4{ BLIB } + lk{fNF) + l/4{INiFG} ^{iLiO}, 

Example 5: i)evelopment and use of population normative values fbr Gene 
20 Expression Profiles. Pigs. 6 and 7 show the arithmetic mean values for gene expression 
profiles (using the 48 loci of the Inflammation Gene Expression Panel of Table 1) 
obtained from whole blood of two distinct patient populations. These populations are 
hoik normal of undiagnosed. Ae first population, whibhis identified as Bonfils (the plot 
points for which aire represented by diamonds), is composed of 17 subjects accepted as 
25 MoCkI donors at the Bonfils Blood Center in Denver, Colorado. The second population is 
honors, for wHch Gene Expression Profiles were obtained from assays conducted four 
times over a four-week period. Subjects in this second population (plot points for which 



^6 represented by squares) wererec* *uitedfi >m ei 



36 * -fe lach of% gene loci of the <3ene ^ Mlanmiation Panel The result for loci 

1-24 (sometimes iefeifed to below as the Inflammation 48A loci) are shown in Fig. 6 and 
" jfeir loci iS-48 (sometimes referred to below as the Inflammation 4&B loci) are shown in 
■ pig; 7." ' " • * 



WO 03/040404 



35 



PCT/US02/36084 



The consistency between gene expression levels of the two distinct populations is 
dramatic. Both populations show gene expressions for each of the 48 loci that are not 
significantly different from each other. This observation suggests that there is a "normal" 
expression pattern for human inflammatory genes, that a Gene Expression Profile, using 
5 the inflammation Gene Expression Panel of Table 1 (or a subset thereof) characterizes 
that expression pattern, and that a population-normal expression pattern can be used, for 
example, to guide medical intervention for any biological condition that results in a 
change from the normal expression pattern. 

hi a similar vein, Fig. 8 shows arithmetic mean values for gene expression profiles 
10 (again using the 48 loci of the Inflammation Gene Expression Panel of Table 1) also 
obtained from whole blood of two distinct patient populations. Qne population, 
expression values for which are represented by triangular data points, is 24 normal, 
undiagnosed subjects (who therefore have no known inflammatory disease). The other 
population, the expression values for which are represented by diamond-shaped data 
15 points, is four patients with rheumatoid arthritis and who have failed therapy (who 
therefore have unstable rheumatoid arthritis). 

As remarkable as the consistency of data from the tWo distinct normal populations 
shown in Figs. 6 and 7 is the systematic divergence of data from the normal and diseased 
populations shown in Fig. 8. In 45 of the shown 48 inflammatory gene loci, subjects with 
20 unstable rheumatoid arthritis showed, on average, increasfidi inflammatory gene 

expression (lower cycle threshold values; <Ct), than subjects without disease. The data 
thus further demonstrate that is possible to identify gpoups with specific biological 
conditions using ^ene expression if the precision and calibration of the underlying assay 
are Carefully designed and controlled aexsor^ 
25 Fig. 9, in a manner analogous to Fig. $, shows the shows arithmetic mean values 

for gene expression profiles using 24 loci of the TnflaTnmation Gene Expression Panel of 
Table 1) also obtained from whole blood of two distinct patient populations. One 
population, expression values for which are represented by diamond-shaped data points, 
is 17 normal, undiagnosed subjects (who therefore have no known inflammatory disease) 
30 : who are blood dpnors. The other popula^ for which are 

represented by square-shaped data points, is 16 subjects, also normal and undiagnosed, 
who have been monitored over six months, and the averages of these expression values 
are represented by the square-shaped data points. Thus the cross-sectional gene 
expression-value averages of a first healthy population match closely the longitudinal 
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gene expression-value averages of a second healthy population., with approximately 7% 
or less variation in measured expression value on a gene-to-gene basis* 

Fig 10 shows the shows gene expression values (using 14 loci of the 
Inflammation Gene Expression Panel of Tiable 1) obtained from whole blood of 44 
5 normal undiagnosed blood dojiors (data for 10 subjects of which is shown). Again, the 
gene expression values for each member of the population are closely matched to those 
for the population, represented visually by the consistent peak heights for each of the 
gene 16c i . OUicr subjects of the population and other gene loci than those depicted here 
display results that are consistent with those shown here. 
10 in consequence of these principles, and in various embodiments of the present 

invention, population normative values for a Gene Expression Profile can be used in 
comparative assessment of individual subjects as to biological condition, including both 
for purposes of health and/or disease. In one embodiment tie normative values for a Gene 
' Expression Profile may be used as a baseline in computing a "calibrated profile data set" 
15 (as defined at the beginning of this section) for a subject that reveals the deviation of such 
subject's gene expression from population normative values. Population normative values 
for a dene Expression Profile can also be usbd as baseline values in constructing index 
functions in accordance with embodiments of the present invention. As a result, for 
example, an index function can be constructed to reveal pot only the extent of an J 
20 individual's inflammation expression generally but also in relation to normative Values. 

Example 6: Consistency of expression values, of constituents in Gehe ; Ext)ressioii 
Panels, over time as reliable indicators of biological condition. Kg. l¥ sSbws the 
" expression levels for each of four genes (of the InflamnM^ Expr&Sion Panel of 

Table 1), of a single subject, assayed monthly over a period of eight ihohths. It can be 
25 c seen that the expression levels are remarkably consistent over tune. 

Hgs. 12 and 13 similarly show in 6ach case tlie expression levels for each of 48 
g^nes (of theM o£tfable 1), of distinct single subjects 

(s^ m the 

else of 1% 12 Weekly over a period ctf four &eeks, and/in the bite o^Hg^B monthly 
^ 30 ovbr a period of six months. In each case, again the expression levels are remarKaDiy 
consistent over time, and also si^ar^cross^ 

Fig. 14 also shows the effect over time, on inflammatory gene expression in a 
" single liuifcan subject, of the adimnistration 6f ah anti-itiflammatory steroid, as assayed 
using the Inflammation Gene Expression ^anel of liable 1. In this case, 24 of 48 loci are 
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displayed. The subject had a baseline blood sample drawn in a PAX RNA isolation tube 
and then took a single 60 rag dose of prednisone, an anti4nflanounatory, prescription 
steroid. Additional blood samples were drawn at 2 hr and 24 hr post thfe single oral dose. 
Results for gene expression are displayed for all three time points, wherein values for the 
5 baseline sample are shown as unity on the x-axis. As expected, oral treatment with 
prednisone resulted in the decreased expression of most of inflammation-related gene 
loci, as shown by the 2-hour post-administration bar graphs. However, the 24-hour post- 
administration bar graphs show that, for most of the gene loci having reduced gene 
expression at 2 hours, there were elevated gene expression levels at 24 hr* 

10 Although the baseline in Fig. 14 is based on the gene expression values before 

drug intervention associated with the single individual tested, we know from the previous 
example, that healthy individuals tend toward population normative values in a Gene 
Expression Profile using the Inflammation Gene Expression Panel of Table 1 (or a subset 
of it). We conclude from Fig. 14 that in an attempt to return the inflammatory gene 

15 expression levels to those demonstrated in Figs. 6 and 7 (normal or set levels), 
interference with the normal expression induced a compensatory gene expression 
response that over-compensated for the drug-induced response, perhaps because the 
prednisone had been significantly metabolized to inactive forms or eliminated from the 



20 Fig. 15, in a manner analogous to Fig. 14, shows the effect over time, via whole 

blood samples obtained from a human subject, administered a single dose of prednisone, 
on expression of 5 genes (of the Inflammation Gene Expression Panel of Table 1). The 
: ; T samples were takfen at the tiine of administration (t = 0) of the prednisone, then at two and 

24 hours after such adininistration. Each whole blood sample was challenged by the 
25 addition of 0.1 ng/nJ of hpopolysaccharide (a C^am-negative endotoxin) and a gene 

expression profile of the sample, post-challenge, was determined. It can seen that the two- 
hour sample shows dramatically reduced gene expression of the 5 loci of the 
Inflammation Gene Expression Panel, in relation to the expression levels at the time of 
administ^^ (t ==. 0). At 24 hours post administration, th$ inhibitory effect of the 
30 • prednisone is no longer apparent, and at 3 of the 5 loci, gene expression is in fact higher 
than at t = 0, illustrating quantitatively at tbp molecular level the well-Jcnown rebound 
^ effect . . ,,, : - .. . ... , 

Pig, 16 also shows the effect over time, on inflammatory gene expression in a 
single hum rheun^Jpicl arthritis, of the administration of aTNF- 
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inhibiting compound, but here the expression is shown in comparison to the cognate locus 
average previously determined (in connection with Figs. 6 and 7) for the normal (i.e., 
undiagnosed, healthy) population. As part of a larger international study involving 
^Mi^ts^ 

5 The subject Was enrolled in the study because of a failure to respond to conservative drug 
" therapy for rheuinatoid arthritis and a plan to change therapy and begin immediate 
treatment with a TNF-inhibiting compound. Blood was drawn from the subject prior to 
initiation of new therapy (visit 1). After initiation of new therapy, blood was drawn at 4 
weeks post change in therapy (visit 2), 8 weeks (visit 3), and 12 weeks (visit 4) following 
10 the start of new therapy. Blood was collected in PAX RftfA isolation tubes, held at room 
temperature for two hours and then frozen at ~30°Q 

Frozen samples were shipped to thfc central laboratory at Source Precision 
Medicihfe, the assignee herein, in Boulder; Colorado for determination of expression 
levels Of genes in the 48-gerie Ihfladunatiori G6ne Expression Panel of Table 1 . The 
15 blood Samples Were thawed and RN A exfcraicted according to the manufacturer* s 

' : recommended procedure. RNA was converted to cDNA and the level of expression of the 
48 mflamniaitory genes was determined. Expression results are shown for i 1 of the 48 f 
loci in Fig. 16; When the expression results for the 11 loci are compared from visit one to 
^population average of normal blo&d donors from the TJ^nited States, the subject shows 
20 : considerable difference; Similarly, gene exjrtesMbii leVejs M each of the subsequent 

physidian visits for each locus are corjtipared to the §attie iferi^ avferagfe value. Data from 
visits 2; 3 and 4 document the effect of the diailge in therapy. In each visit following the 
*' 1 change ill the therapy, the level of inflainmatoiry gene expression for 10 6f the 1 1 loci is 
* - closer tothe cognate locus average previously determined for ^e normal (i.e., 
"lim^agnosed; he^^y>popillation^ * ' 

Fig. 17A further illustrates the consistency tif inflaminatbi^ gerie expression, 

t ^%v?#^ individual 

r locus is sho^ the Ktoge of values tyitjg wiMri ^ 2 St^dard deViMbiis cfif the mean 
30 '^4sl^^^btk value; ^Mfeb dofresporids to 95%of a iiorm&ly diltribirted population, 
: Notwittis^anding the great width of the tbnfid^ce interval (95%), the m^ured gene 

r €xpt^ioh V withki 10% of tbe Meari,tegardless of 

^ A^ descril^ m 1 
condition an index can be constructed to provide a measurement of the condition. This is 
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possible as a result of the conjunction of two circumstances: (i) there is a remarkable 
consistency of Gene Expression Profiles with respect to a biological condition across a 
population and (ii) there can be employed procedures that provide substantially 
reprodycible measurement of constituents in a Gene Expression Panel giving rise to a 
5 Gene Expression Profile, under measurement conditions wherein specificity and 

efficiencies of amplification for all constituents of the panel are substantially similar and 
, which therefore provides a measurement of a biological cojadition. Accordingly, a 
function of the expression values of representadve constituent loci of Fig. 17A is here 
used to generate an inflammation index value, which is normalized so that a reading of 1 
10 corresponds to constituent expression values of healthy subjects, as shown in the light- V 
hand portion of Fig. 17 A. 

In Fig. 17B, an inflanmiation inde^; value was detemuned for each member of a 
population of 42 normal undiagnosed blood donors, and the resulting distribution of 
index values, shown in the figure, can be seen to approximate closely a normal 
1 5 distribution, notwithstanding the relatively small population size. The values of the index 
are shown relative to a'O-based median, with deviations from the median calibrated in 
standard deviation units. Thus 90% of the population lies within 4-f and -1 of a 0 value. 
We have constructed various indices, which exhibit similar behavior. , 

Fig, 17G illustrates the use of the same index as Fig, 17B, where the inflammation 
20 median for a normal population has been set to zero and both normal and diseased 

subjects are plotted in standard deviation units relative to that median.. An inflammation 
T oi; v : ^4 e x value was determined for each member, of a normal, undiagnosed population of 70 
u 5 ?: > iBdividu^^ack bars). T^eres^togdis^ 17C, 
can be seen to approximate closely a n^ iiidex values were 

25 calculated for individuals from two diseased population g^pups r ^ 

; patientsi.treated with methotrexate (JNOX) who ar^ about to change therapy to more 
; ^ arthritis 
^ati^nts treated with dis^^ <mo#E^g anti-rheumatoid dmg$ ^14ABJ>S) other than 

inflammation) in comparison to the normal distribution. This figure tlms illustrates the 
c utility of an index to derivedfrom Gene Egression Profile data to evaluate disease status 
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populations were treated appropriately, index values from both populations returned to a 
more normal distribution (data not shown here); 

Fig. 18 plots, in a fashion similar to that of Fig. 17A, Gene Expression Profiles, 
for the same 7 loci as in Fig. 17A, two differeht ^subject populations of rheumatoid 
5 aru^tis patients. One pop (cahed "srabie'' in the figure) is of patients who have 

responded well to treatment and the other :pripulation (called ^stable" in the figure) is of 
patients who have not responded well to treatment and whose therapy is scheduled for 
change. It can be seeh mat the Expression values for the staijle population, lie within the 
range of the 95% confidence interval' whereas me expression values for tile unstable 
10 poptdation for 5 of the 7 loci are outside and above this range. The right-hand portion of 
the figure shows an average inflammation index Of 9.3 for the unstable population and an 
'average inflammation index of 1.8 for the stoblepopulatiori, compared to 1 for a normal 
undiagnosed population The index thus provides a measure of the extent of the 
underlymg inflammatory condition, in this case, rheumatoid arthritis. Hence the index, 
15 besides providing a measure of biological condition,' can be used to measure the 
effectiveness of therapy as well as to provide a target for therapeutic intervention. 

Fig. 19 mus lUustrates use of toe ihflamniatioh mdex for assessment of a single 
subject suffering from rheumatoid artoritis, who 1 has hot responded well to traditional 
therapy with metootrexate. The inflammation todex for" this subject is shown on the far 
20 right at start of a new therapy (a TNF inhibitor); and then, moving leftward; successively, 
2 weeks? 6 tveeks, and 12 Weeks thereafter Thfe index can be seen moving towards 
norinal,c6nsiSteht with physician observatioh of the patient as respbhdihg io the new 
; i trealrhenti 1 ik.Uj.;^ ' %'%ct'^%>p r 'n ; 

r; *? J Mg, 20Slmilatly illustrates* use of the mflainmati for assessment of three 

n '25 subjects isuffermg frototheuinaraid arthritis^ who haVe'not responded well to traditional 
-A ' therapy wite meifiotrexate, at toe begmning of ne w treauMent (alsti With a TNF inhibitor), 
"'H ' i«ntf 2 wefeks and 6 weeks toereafier. The ihdex in each case cah again be seen moving 
geneiraUy towards' hortoaTyco^ of the patients as 

responding to toe' ne^ . .>« v , t T ' -< 

^f^kim^b fiach of Figs, 21-2^hows memflanmiation ^ of 
' -, subjects, suffering froto meumafoidra«tis, each of Whom* fialbe^cl^terized as 
» <> stable (that is, not ahtieipa^ to be subjected to a change in therapy by the subject's 
- treating physician. Fig.-21showk the fodex for e&ch of m pafients m toe^up being 
treated with methotrexate, which known to alleviate symptoms without addressing the 
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underlying disease. Fig. 22 shows the index for each of 10 patients in the group being 
treated with Enbrel (an TNF inhibitor), and Kg. 23 shpws the index for each 10 patients 
being treated with Remicade (another TNF inhibitor). It can be seen that the inflammation 
index for each of the patients in Fig. 21 is elevated compared to normal, whereas in Fig. 

5 22, the patients being treated with Enbrel as a class have an inflammation index that 
comes much closer to normal (80% in the normal range). In Fig. 23, it can be seen that, 
while all but one of the patients being treated with Remicade have an inflammation index 
at or below normal, two of the patients, have an abnormally low inflammation index, 
suggesting an immunosuppressive response to this drog. (Indeed, studies have shown that 

10 Remicade has been associated with serious infections in some subjects, and here; the 

inamunosuppressive effect is quantified.) Also in Fig. 23, one subject has an inflammation 
index that is significantly above the normal range. This subject in fact was also on a 
regimen of an anti-inflammation steroid (prednisone) that was being tapered; within 
approximately one week after the inflammation index wa^ sampled, the subject 

15 experienced a significant flare of clinical symptoms. 

Remarkably, these examples show a measurement, derived from the assay of 
blood taken from a subject, pertinent to the subject's arthritic condition. Given that the . 
measurement pertains to the extent of inflammation, it can be expected that other 
inflammation-based conditions, including, for example, cardiovascular disease, may be 

20 monitored m a sinrilar fashion* ; 
Fig. 24 iDustrate^ use of the i^ 
suffering fro^ 

initiated in three doses. The graphs show the inflammation index just prjojFyto first 
treatment, and th^n 24 hpiirs after the first tr^ttnent; tbje md^x ha? returned to the normal 

25 r^ge. The index was elevated just |^ prior 
x to the third dpse. Again, the index, besides providing a measure of biql^gical condition, is 
hprensedto 
ta^etfor therapeutic 

Fig. 25 shows Gene Expression Profile witk to 24 loci (of the 

30 TnfiaTTiTOatioii Gene |5xp^ 

in vitro ni relation to other non-steroidal ^ drugs (NSADDs). The profile 

for Ibijprofen is in front. It can be se^en jhat all of theNSAIDs, including Ibuprofen share 
a substantially similar profile, in that tih^ patterns of gene expression across the loci are . t 
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y similar. Notwithstanding these similarities, each individual drug has its own distinctive 
signature. 

Fig. 26 illustrates how the effects of two competing anti-infl ammatory compounds 
can be compared objectively, quantitatively, precisely, and reproducibly. In this example,; .: 
**" 5 expression of each of a panel of two genes (of the Inflammation Gene Expression Panel 
of Table 1) is measured for varying doses (0.08 - 250 pg/ml) of each drug in vitro in 
whole blood. The market leader drug shows a complex relationship between dose and 
inflammatory gene response. Paradoxically, as the dose is increased, gene expression for 
both loci initially drops and then increases in the case the case of the market leader. For 
1 10 the other cbmpbund, a more Consistent response results, so that as the dose is increased, 
ihe gefce expression for both loci de«eas^ more consistency. 

Figs. 27 through 41 illustrate the use of gene expression panels in early 
idehtificatioh and monitoring of infectious disease. These figures plot the response, in 
expressmri products of the genes indicated, in whole blood, to the administration of 
15 various infectious agents or products associated with infectious agents. In each figure, the 
gene expression levels are "calfcrafed", as that term is defined herein, in relation to 
baseline expression levels determined with respect to the whole blood prior to 
administration of the relevant imectiouis agent. In this respect the figures are similar in 
nature to various figures of our below-referenced patent application WO 01/25473 (for 
20 example, Fig. 15 ^ 

baseline level of 1 for a particular gene locus corresponds to an expression level for such 
' T^xms&at^lte agent 
or other stimulus, as ifce expression leWbefore a^ stimulus. Ratiometric 

i j^jjgeg jj- coucentration are plotted on a logarititonb scale. Bars below the unity line 
25 re^esent decre^^ in concentration ^^^are atbve tlie unity line represent increases in 
' r? cori&nl^ 

^ V dii^^. 1 ^^^^ mVHy^^^^o^ ex^eiimehts that, under appropriate 

stinmlusd^^ ^A^d'iS^^Mt^f^ exposure 

30 to a corre^ondihg stunttlus. 

% * '^^m^^i^M^^^ acldfflMo, a gram ^si^ve ^ell Wall constituent, and 
lipopolysaccharide (LPS), a gram negative cell wall constituent. The final concentration 
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immediately after administration of the stimulus was 100 ng/mL, and the ratiometric 
changes in expression, in relation to pre-administration levels, were monitored for each 
stimulus 2 and 6 hours after admikistration. It can be seen that differential expression can 
be observed as early as two hours after administration, for example, in the IFNA2 locus, 
5 as well as others, permitting discrimination in response between gram positive and gram 
negative bacteria. 

Fig. 28 shows differential expression for a single locus, IFNG, to LTA derived 
from three distinct sources: S. pyogenes, B. subtilis, and S. aureus. Each stimulus was 
administered to achieve a concentration of 100 ngtooL, and the response was monitored at 

10 1,2,4, 6, and 24 hours after administration. The results suggest that Gene Expression 
Profiles can be used to distinguish among different infectious agents, here different 
species of gram positive bacteria. 

Figs. 29 and 30 show the response of the Inflammation 48 A and 48B loci 
respectively (discussed above in connection with Figs. 6 and 7 respectively) in whole 

15 blood to administration of a stimulus of S. aureus and of a stimulus of E. coli (in the 

indicated concentrations, just after adinimstration, of 10* and 10 6 CFUAnL respectively), 
monitored 2 hours after administration in relation to the pre-administration baseline. The 
figures show that many of the loci respond to the presence of the bacterial infection 
within two hours after infection. 

2Q Figs. 31 and 32 correspond to Fig^. 2? and 30 respectiyely and are similar to 

them, with the exception that the monitoring here occurs 6 hours after administration. 

shpw expression levels that discriminate between the two infectious agents. 

Fig. 33 shows the response of the Tnflarrimation 48 A loci to the administration of 
25 a stimulus s>£ E. coli (again ill the concentratipn just after administr^pn of 10 6 CFU/mL) 
••>,, and to the administration of a stimulus of an B coli filtrate containmg E. coli bacteria by 
products but lacking E, coli bacteria. The responses were monitored at 2, 6, and 24 hours 
after administration. It can be seen, for example, that the responses oyer time of loci 
njB, IL18 and CSF3 to E.coli and to E. coli filtrate are different. 

Fig. 34 is similar to Fig. 33, but here the compared responses are to stimuli from 
E. coli fijltrate alone and from R, coli filtrate to which has been added polymyxin B, an 
antibiotic known to bind tp Upopolysac^aride, (LPS)- An examination of the response of 
DL1B, for example, shows that presence ofpoIymyxinB did not affect the response of the 
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i6biis to E. coli filtrate, thereby indicating that LP 5 does not appear to be a factor in the 
response of ILIB to E.coli filtrate. 

Fig. 35 illustrates the responses of the Inflammation 48 A loci over time of whole 
blood to a stimulus of S; aureus (with a concentration just after ^adininistration of 10 7 
5 Clfe/inL) monitored at 2, 6, and 24 hours after administration. It can be seen that 

response over time can involve both direction and magnitude of change in expression. 
(See for example and BL1 8.) 

' *«■ pjg S ; 35 and 37 show the responses, of the Inflammation 48A and 48B loci * 
respectively, monitored at 6 hours to stimuli firbni El coli (at concentrations of 10 6 and 
1(5 i& 2 CI%/mL imrhediately after administration) and from S. aureus (at concentrations of 
10 7 and 10 2 CFU/mL immediately after administration). It can be seen, among other 
things, that in various loci, such as B7 (Fig. 36), TACI, PLA2G7, and C1QA (Fig. 37), E. 
coli produces a much more pronounced response than S. aureus. The data suggest 
strongly that Gene Expression Profiles can be used to identify with high sensitivity the 
15 presence of gram negative bacteria and to (Uscriminate against gram positive bacteria. 

Figs. 38 and 39 show the responses, of the Inflammation 48B and 48A loci 
respectively, monitored 2, 6, and 24 hours after administration, to stimuli of high 
concentrations of S. aureus and E. coli respectively (at respective concentrations Of 10 7 
and 10 6 CFU/mL immediately after administration), the responses over time at many loci 
20 involve changes in magnitude and direction. Fig. 40 is similar to Fig. 39, but shows the 
responses of the Inflammation 48B loci. 

Fig. 41 similarly shows the responses of the Inflammation 48 A loci monitored at 
24 hours after administration to stimuli high concentrations of S. aureus and E. coli 
respectively (at respective concentrations of 10 7 and 10 6 CFU/mL immediately after 
25 administration). As in the case of Figs. 20 and 21, responses at some loci, such as GROl 
and GR02, discriminate between type of infection. 

These data support our conclusion that Gene Expression Profiles with sufficient 
precision and calibration as described herein (1) can determine subpopulations of 
individuals with a known biological condition; (2) may be used to monitor the response 
30 of patients to therapy; (3) may be used to assess the efficacy and safety of therapy; and 
(4) may used to guide the medical management of a patient by adjusting therapy to bring 
one or more relevant Gene Expression Profiles closer to a target set of values, which may 
be normative values or other desired or achievable values. We have shown that Gene 
Expression Profiles may provide meaningful information even when derived from ex . 
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vivo treatment of blood or other tissue. We have also shown that Gene Expression 
Profiles derived from peripheral whole blood are informative of a wide range of 
conditions neither directly nor typically associated with blood. 

Furthermore, in embodiments of the present invention, Gene E?qpression Profiles 
5 can also be used for characterization and early identification (including pre-symptomatic 
states) of infectious disease, such as sepsis. This characterization includes discriminating 
between infected and uninfected individuals, bacterial and viral infectibns, specific 
subtypes of pathogenic agents, stages of the natural history of infection (e.g., early or 
late), and prognosis. Use of the algorithmic and statistical approaches discussed above to 
10 achieve such identification and to discrirdnate in such fashion is within die scope of 
various embodiments herein. 

02331700119 224730J 
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Table 1. Inflammation Gene Expression Panel J 


Symbdl 


Name 


Classification I 


Description [ 


ILIA 


Interieukin 1, 
alpha 


cytokines- I 
chemokines-growth 1 
factors 1 


Proinflainmatory; constitutively and J 
inducibly expressed in variety of cells* 1 
Generally cytosolic and released only f 
during severe inflammatory disease J 


IL1B 


Interieukin 1, 
beta 


cytokines- I 
chemokines-growth ! 
factors 1 


Pix>inflamniatory;coiistitutively and 1 
inducibly expressed by many cell types, J 
secreted 1 


TNFA 


Tumor 
necrosis 
factor, alpha 


cytokines- 1 
chemokines-growth j 
factors 


proinflammatory, TH1, mediates host j 
response to bacterial stimulus, regulates j 
cell growth & differentiation J 


IL6 


Interieukin 6 
(interferon, 
beta 2) 


cytokines- 

chemokines-growth V 
factors : . 


Pro- and antiinflammatory activity, J rfi2 J 
cytokine, regulates hemotopoietic system 1 

anrl nr*ti*v5itinti fvP'TnTiJitft rft5tr>on<Jft 1 


IL8 

■ :: <=..*• ' 


InterleuMia 8 

. . ,- .. .... i ; ; 

i' • :■ : " r, ■' 


Cytokines- 

eiiemokines-growth v 


Pfoiirflainmatory, major secondary J 
pMQammatory iiiediatbr, cell adhesion, J 
signal transduction, cell-cell signaling, j 
angiogenesis, synthesized by a wide J 
.variety of cell types I 




Interferon 
gamma 


cytokines- c 
chemokines-growth ,. 
factors 


i rTO* ana aruiinjiaiuiiiai^jr a^uviij, x axa ■. 
j cytokine, nonspecific inflammatory, j 
ifiediater, pro<l^d by activated $-CcflIs 1 


JL2 


interieukin !2 


dytpkines- 

chemokines-growth 

factors 


f^ell ^rdwfli factor, expressed by, « 1 
activated T-cells, regulates lymphocyte 1 
{ activation and differentiation; inhibits 1 
J apoptosis, TH1 cytokine I 


IL12B 


lit^«in- 
12p40 


cytokines- -v^ r %-^ 

chemokines-gjowth 

factors 


I . ^oinflanpmatory; mediator of iijiiate j 
|r^GQbumty, TH1 cytokine, requires c6- j 
j stimtilation with 
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IL15 


Interleukin 
15 


cytokines- 

chemokines-growth 

factors 


Proinflammatory; mediates T-ceflL 
activation, inhibits apoptosis, synergizes 
with IL^2 to induce IFN-g and TNF-a 


IL18 


Interleukin 
18 


cytokines- 

chembkines-growth 

factors 


Proinflammatory, TH1, innate and 
aquired immunity, promotes apoptosis, 
requires co-stimulation with IL-i or IL-2 
to induce TH1 cytokines in T- andNK^ 
cells 


IL4 


Interleukin 4 

• 


cytokines- 

chemokines-growth 

factors 


Antiinflammatory; TH2; suppresses 
proinflammatory cytokines, increases 
expression of IL-1RN, regulates^ 
lymphocyte activation 


IL5 

" : i 

. K.' 


Interleukin 5 , 


> cytokines- 
fchemokines-growth 
factors 


Eosinophil stimulatory factor; stimulates 
late B cell differentiation to secretion of 
Ig 


IL10 


Interleukin 
10 


cytokines- 

chemokines-growth 

factor 


Antiinflammatory; TH2; suppresses 
production of proinflammatory cytokines 


1L13 


Interleukin 
13 


cytokines- 

chemokines-growth 

factors 


Inhibits inflammatory cytokine 
production 


IL1RN . 


Interleukin 1 
receptor 
antagonist v 


cytokines- 

chemokines-growth - 
factors 


DL1 receptor antagonist; 
Antnnflainmatory; inhibits binding of EL- 
1 to ILr-i receptor by binding to receptor 
without stimulating IL-l-like activity 


IL18BP 


Binding 


cytokines- 
' chemokines-growth 
factors 


Implicated in inhibition of early TH1 
cytoldne responses * 




>_ Tr^sformin 
g growth 

fSrtnr beta 1 


cytokines- 
chemokines-growth 


Pro- and antiinflammatory activity, anti- 
apoptotic; cell-cell signaling, cian either 
inhibit or stimulate Cell growth ^ 


IFNA2 


Biterfexon, 


cytokines- 

^^okines^growtbK 
factors ■ 


interferon produced by macrophages with 
antivi^ 
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GROI 


GROI 

oncogene 

(melanoma ^ 

growth 

stimulating 

activity, 

alpha) 


cytokines- 

chemokin^growth 

factors 


AKA SGYBl ; chemotactic for : i 
iteutrophfls 




GR02 


GR02 
oncogene 


cytokines- 

chemokines-growth 

factors 


AKA MIP2, SCYB2; Macrophage 
inflammatory protein produced by 
moncytes ^nd neutrophils 


TNFSF5 


Tumor 

ncbrosis 
factor 
(ligand) 
superfamily, 
member 5 


cytokines- 

chemokines-growth 

factors 


ligand for CD40; expressed on the surface 
of T cells. It regulates B cell function by 
engaging CD40 on the B cell surface 

; « 

; ■ ■ i 




TNFSF6 


Tumor 

necrosis 

factor 

(ligaiid) 

superfamily, 

member 6 


cytokines- 

chemokines-growth 

factors 


AKA FasL; Ligand for FAS antigen; [ 
transduces apoptotie signals into cells 


r 


CSF3 


Colony 
stimulating 
factor 3 
(granulocyte) 


cytokines- 

chemokines-growth 

factors 


AKA GCSF;cytokdne that stimulates 
granulocyte development 

" . • • . i ' 




B7j>x;otQin^ 


pell signaling and 
activation 


Regulatory ^^prot^in that may be associated 
with lupus r 



! 
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CSF2 


Granulocyte- 

monocyte> 

colony 

stimulating 

factor 


cytokines- 

chemokines-giowth 

factors 


AKA GM-CSF; Hematopoietic growth 
factor; stimulates growth and 
differentiation of hematopoietic precursor 
cells from various lineages, including 
granulocytes, macrophages, eosinophils, 
and erythrocytes 


TNDFSF13B 


Tumor 
necrosis r 
factor 

Qigand) 
superfamily, 
member 13b 


cytokines- 

chemolrines-growth 

factors 


B cell activating factor, TNF family 


TACI 


Transmembr 
ane activator 
andCAML 
interactor 


cytokines- 

cbemokines-growth 

factors 


T cell activating factor and calcium 
cyclophilin modulator 


VEGF 


vascular 
endothelial 
growth factor 


cytokines- 

chemokines-growth 

factors 


Producted by monocytes 


ICAM1 

" •: 
\ 


Intercellular 
adhesion 
molecule 1 


Cell Adhesion / 
Matrix Protein 


Endothelial cell surface molecule; 
regulates cell adhesion and trafficking, 
upregulated during cytokine stimulation 


PTGS2 


Prostaglandi 

n- . 

endppero^ide 
Syirfha^2 


Enzyme / Redox 


AKA COX2; Proinflammatory, member 
or aracniaonic acid to prosianoia . 
conyersion pathway; indueed by } : 
proinflamt^ 



is 
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NOS2A 


Nitric oxide 
synthase 2 A 


Enzyme /Redox 


AKA iNOS; produces NO which is ; 
bacteriocidal/tumoricidal 




PLA2G7 


Phospholipas 
e A2, group 
VII (platelet 
activating 
factor 

acetylhydrola 
se, plasma) 


Enzyme / Redox • 

■» 


Platelet activating factor 




HMGXI 


Heme 
oxygenase 
(decycling) 1 


Enzyme / Redox 


Endotoxin inducible 






F3 


Enzyme / Redox 


AKA thromboplastin, Coagulation Factor 
3; cell surface glycoprotein responsible 
for coagulation catalysis 


€D3Z 


G3D3 antigen, 
zfcta 

polypeptide 


Cell Marker 

51 ' * . ' J- 


T-cell surface glycoprotein 


PTPRC 

' :.?A i-.. •«v< ; 't^-..- 


protein 
tyrosine 
phosphatase, 
receptor 
type, C 


CeU Marker 


AKA CD45; mediates T-cell activation 


CD14 


CD14 
antigen 


Cell Marker 


JJP& t&tptorv&ed as marker for 
monocles v; 


CD4 


CD4 antigen 
(p55) 


Cell Marker 


Helper T-cell marker 

: . "■*.'•: . • '■' f . *■ 
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CD8A 


CD8 antigen, 
alpha 

polypeptide 


Cell Marker 


Suppressor T cell marker 

• •• > • 


CD19 


CD19 
antigen 


Cell Marker 


AKA Leu 12; B cell growth factor 


HSPA1A 


Heat shock 
protein 70 


Cell Signaling and 
activation 


heat shock protein 70 kDa 


MMP3 


Matrix 

mctalloprotei 
nase 3 


Proteinase / 
Proteinase Inhibitor 


AKA stromelysin; degrades fibronectin, 
laminin and gelatin 


MMP9 


Matrix 
metalloprotei 
nase 9 


Proteinase / 
Proteinase Inhibitor 


AKA gelatinase B; degrades extracellular 
matrix rnolecules, secreted by Un- 
stimulated neutrophils 


PLAU 


Plasminogen 

activator, 

urokinase 

/ 


Proteinase / 
Proteinase Inhibitor 


AKA uPA;. cleaves plasminogen to - 
plasmin (a protease responsible for 
nonspecific extracellular matrix 
degradation) 


SERPINE1 


Serine (or 

cysteine) 

protease 

inhibitor, 

clade B 

(ovalbumin), 

member 1 


Proteinase / 
Proteinase Inhibitor 


Plasminogen activator inhibitor-! / PAI-l 


TIMP1 


tissue 

inhibitor of 
metaEoprotei 
nase 1 


Proteinase/ 
Proteinase Inhibitor 


Irreversibly binds and inhibits 
metalloproteinases, sijch as collagenase 
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C1QA 


Complement 
component 1, 


Proteinase/ 
Proteinase Inhibitor 


Serum complement system; forms CI 
complex with the proenzymes clr and els 




q 

subcompone 
nt, alplia 
polypeptide 


.... . , . 




HLA-DRB1 


Major 

llloLIJV^ VALUES rf-ll 

bflity 
complex, 
class n,E>R 
beta! 


EBstocompatibility 


Binds antigen for presentation to CD4+ 

WvUd 
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Table 2. Dial 


betes Gene Expression Panel 


Symbol 


Name 


Classification 


Description 


G6PC 


phosphatase, 
catalytic 


vjiucose-o*- 

phbsphatase/Glycogen 
metabolisin 


Catalyzes the final step in the 
gluconeogenic and glycogenolyti 
pathways. Stimulated by 
glucocorticoids and strongly inhi 
by insulin. Overexpressidn (in 
conjunction witb PCK1 oyerexpi 
leads to increased hepatic glucos 
.production. 


GCG 


glucagon 


pancreatic/peptide hormone 


Pancreatic hormone which count 
the glucose-lowering action of in 
by stimulating glycogenolysis an 
gluconeogenesis. Underexpressi 
glucagon is preferred. Glucagon 
peptide (GLP-l) proposed for tyj 
diabetes treatment inhibits *»lnefl« 


GCGR 


glucagon receptor 


glucagon receptor 


Expression of GCGR is strongly 
upregulated by-glucose. Deficie] 
imbalance could play a role in N v 
Has been looked as a potential f c 
therapy. 


GFPT1 


glutamine-fructose- 
6-phosphate 
transaminase 1 


Glutamine amidotransferase 

\ 


The rate limiting enzyme for glu 
entry into the hexosamine biosyt 
pathway (HBP). Overexpressioi 
GFA in muscle and adipose tissv 
increases products of the HBP w 
thought to cause insulin resistant 
(possibly through defects to glue 


GYS1 


glycogen synthase 1 
(muscle) 


Transferase/Glycogen 
metabolism 


A key enzyme in the regulation » 
glycogen synthesis in the skelete 
muscles of humans. Typically 
stimulated by insulin, but in NlE 
individuals GS. is shown to be 
completely resistant to insulin 
stimulation (decreased activity a 
activation in muscle) 


HK2 


hexokinase 2 


hexokinase 


Phosphorylates glucose into glut 
phosphate. NIDDM patients ha: 
HK2 activity which may contril 
insulin resistance. Similar actio 
GCK. 
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JNS 


insulin 


Insulin receptor ligand 


Decreases blood glucose concenl 
and accelerates glycogen synthes 
the liven Not as critical in NBDE 
inlDDM. 


IRS1 


insulin receptor 
substrate 1 


signal 

transduction/transmembrane 
receptor protein 


Positive regultion of insulin actic 
protein is activated when insulin 
to insulin receptor - binds 85-kD 
subunit of PI 3-K. decreased in s 
muscle of obese humans. 


PCK1 


phosphoenolpyruvate 
carboxykinase 1 


rate-limiting gluconeogenic 
enzyme 


Rate limiting enzyme for 
gluconeogenesis - plays a key xdi 
regulation of hepatic glucose out 
insulin and glucagon. Overexprc 
the liver results in increased hep? 
glucose production and hepatic n 
resistance to glycogen synthe 


PIK3R1 


phosphoinositide-3- 
kinase, regulatory 
subunit, polypeptide 
1 (p85 alpha) 


reonlatorv enzvme 


Positive regulation of insulin act: 
Docks in IRS proteins and Gabl 
activity is required for insulin sti 
translocation of glucose transpor 
the plasma membrane and activa 
glucose uptake. 


PPARG 


peroxisome 
proliferator-activated . , 
receptor, gamma 


transcription factor/Iigand- 
dependent nuclear receptor 


The primary pharmacological tai 
the treatment of insulin resistance 
NIDDM. Involved in glucose ant 
metabolism in skeletal muscle. , 


PRKCB1 


protein kinase C, 
beta 1 


protein kinase C/protein 
phosphorylation 


Negative regulation of insulin ac 
Activated by hyperglycemia - in* 
phosphorylation of IRS-1 and re» 
insulin receptor kinase activity. 
Increased PKC activation may le 
oxidative stress causing overexp 
of TGF-beta and fibronectin 


SLC2A2 


solute carrier family 
2 (facilitated glucose 
transporter), member 
2 


glucose transporter 


Glucose transporters expressed i 
in b-cells and liver. Transport g 
into the b-£ell. Typically 
underexpressed in pancreatic isl 
of individuals with NIDDM. 


SLC2A4 


solute carrier family 
2 (facilitated glucose 
transporter), member 
4 


glucose transporter 


Glucose transporter protein that 
mediator in insulin-stimulated g 
uptake (rate limiting for glucose 
Underexpression not important, 
overexpression in muscle and ac 
tissue consistently shown to ina 
glucose transport. 


TGFB1 


transforming growth 
factor, beta 1 


Tramforming growth factor 
beta receptor ligand 


Regulated by glucose - in NIDE 
individuals, overexpression (due 
oxidative stress - see PKC) pror 
renal ceil hypertrophy leading t( 
diabetic nephropathy. 
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TNF 



tumor necrosis factor 



cytoktoe/turnqr necrosis 
factor receptor ligand 



Negative regulation of insuBn ac 
Produced in excess fey adipose ti 
obese individuals - increases IRS 
phosphorylation and decreases ii 
receptor kinase activity. 



■ 1. 
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Tabte 3. Prostate Gene Expression Panel 


Symbol 


] 

Natne 


Classification 


Description 


>i >.'; -'5C.- V''? " 

, ABCC1 


/\±jr~Dinuing cassette, 
sub-family C, member 1 


membrane transporter 


AKAMRP1, ABC29: 
Multispecific orgainic anion 
membrane transporter; 
overexpression confers tissue 
protection against a wide 
variety of xenobiotics due to 
their removal from the cell. 


ACPP 

c ..V :• : V 


Add phosphatase, 
prostate 


phosphatase 


AKA PAP: Major 
phosphatase of the prostate; 
synthesized under androgen 
regulation; secreted by the 
epithelial cells of the prostrate 


BCL2 


B-cell CLL / lymphoma 

2 


apoptosis Inhibitor - cell 
cycle control - 
oncogenesis 


Blocks apoptosis by 
interfering with the activation 
ofcaspases 


BIRC5 


♦ 

Baculoviral IAP repeat- 
containing 5 


apoptosis Inhibitor 


AKA Survivin; API4: May 
counteract a default induction 
of apoptosis in G2/M phase of 
cell cycle; associates with 
microtubules of the mitotic 
spindle during apoptosis 


CDH1 


Gadherin 1, type 1;E- 
cadherin 


cell-cell adhesion / 
interaction 


AKA ECAD, UVO: Calcium 
iofr-dependent cell adhesion 
molecule that mediates cell to 
cell interactions in epithelial 
cells 


CDH2 


Gactte^in 2, type 1, N- 
cadherin 


cell-cell adhesion / 
t interaction 


AKA NCADi CDHN: 
Calcium-dependent 
glycoprotein that mediates 
celJUcell interactions; may be 
involved in neurbnal 
recognition mechanism ; 


• "•. - " .• •• J \ '. . 


. ^ciffiidependent kinase 
in^ 2 A 


ceD cycle control - 
tumpr Suppressor 


AKApl6,MTSl, INK4: 
Tumorsuppressor gene ; 
involved in a variety of 
mahgnancies; arrests npirmal 
diploid cells in late Gl 




jGiat^nin, alpha 1 , 


cell adhesion 


Binds cadherins and links 
them with the actin 
cytdskeleton 
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FOLHl 


Folate Hydrolase 


hydrolase 


AKAPSMA, GCP2: 
Expressed in normal on>i 

neoplastic prostate cells; 
membrane bound 

glycoprotein; hydrolyzes 

folate and is an N-acetylated 

a-linked acidic dipeptidase 


OSTT1 


Glutathione-S- 
Transferase, llieta 1 


metabolism 


t rf atalVZft55 thf* rwn-Sii ~t j+ 

v-^loajtz^o uip conjugation of 
reduced glutathione to a wide 
number of exogenous and 
endogenous hydrophobic 
electrophiles; has ah important 
role in human carcinogenesis 


HMGIY 


Sign mobility group 
protein, isoforms I and 

X 


DNA binding- 
transcriptional 
regulation - oncogene 


rorenuai oncogene with MYC 
binding site at promoter 
region; involved in the 
uau^oiJipuQii regulation ox 
genes containing, or in close 
proximity to a+t-rich lesions 


HSPA1A 


Heat shock 70kD protein 
1A 


cell signalling and 
activation 


AKA HSP-70, HSP7G-1: 
Molecular chaperone, 
stapiiizes AUnca mKNA 


IGFEK" 


Insulin-like growth 
factor 1 receptor 


cytokines - chemokines 
- growth factors 


Mediates insulin stimulated 
DNA synthesis; mediates 
IGF1 stimulated cell 
proliferation and 
differentiation 


ns. ... 


Iuterleukin 6 


cytokines - chemokines 
- growth factors 


Pro- and anti-inflammatory ■ 
ttcuviiy, i rjuc cytoKine, 
regulates hematopoiesis, 
activation of innate response, 
osteoclast development; 
elevated in sera of patiebts 
with metastatic cancer 


IL8 


Iuterleukin 8 


cytokines - chemokines 
- growth factors 


AKA SCYB8* MDNCF: 
Proinflammatory chemokine; 

maior <2f^OTlHai?v tnTlaTrtrriatrvrr 

■ imjvl OvVv/UUCUjr .-nil i<i || 1 1 % tf\\ \ f f \ 

mediator resulting in cell 
adhesion, signal transduction, 

cell-cell RiOTi?ilinp' ; wbrtilfltM 

angiogenesis in prostate 
cancer i 


u\ KAI1 




tumor suppressor 


A^SAR2-« 
suppressor of metastatic 
ability of prostate cancer cells 


KLK2 


Kailikrein 2, prostatic 


protease - kallikrein 


AKA hGK-i: Glandular 
kallikrein; expression 
restricted mainly to the 
prostate. ?-- : V 
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KLK3 


KMlikrein 3 


protease - kallikrein 


AKA PSA: Kallikrein-like 
protease which functions, 
normally in liquefaction of 
seminal fluid. Elevated in 
prostate cancer. 


KRT19 


Keratin 19 


structural protein - 
differentiation 


AKA K19: Type I epidermal 
keratin; may form 
intermediate filaments 


KRT5 


Keratin 5 


structural protein - 
differentiation 


AKA EBS2: 58 kD Type H 
keratin co-expressed with 
keratin 14, a 50 kD Type I 
keratin, in stratified 
epithelium. KRT5 expression 
is a hallmark of mitotically 
active keratinocytes and is the 
primary structural component 
of the 10 nm intermediate 
filaments of the mitotic 
epidermal basal cells. 


KRT8 


Keratin 8 


structural protein 
differentiation 


AKA KI8, CK8: Type H 
keratin; coexpressed with 
Keratin 18; involved in 
intermediate filament ?'. 
formation 


LGALS8 


Lectin, Galactoside- 
binding, soluble 8 


cell adhesion - growth 
and differentiation 


AKATPCTA-T * binds ttf beta" 
galactoside; involved in 
biological processes such as 
cell adhesion, cell growth 
regulation, inflammation, 
;in^ 

and metastasis 


MYC 


V-nayc avian 
myelocytomatosis viral 
oncogene homolog 


transcription factor -rV; ■ %; . 
oncogene 


Transcription factor that 
pr^jfiiotes cell proliferation 
and transformation by 
activating j^owth-promoting 
gene^; may also repress gene 
expression 


- NRP1 

•f ■ •• - • -., . . 


^Q^i»lin 1 


cell adhesion 


AI^NRP, VEGF165R: A 
novel VEGFpeceptor that 
modulates YBXSP binding to 
KDR (VEGF receptor) and 
subsequent bioactivity and 
therefore may regulate VEGF- 
induced angiogenesis^ • 
calcium-independent 6ell 
adhesion molecule that 
ftmtction during, die formation 
of certain neuronal circuits 


PART1 - 


Prostate androgen- 
regulated transcript 1 




Exhibits increased expression 
in LNCaP cells upon exposure 
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to androgens 

■ - \ 


PCA3 


Prostate cancer antigen 3 




/viva ljjl>:>. prostate specific; 
highly expressed in prostate 
tumors * 


PGANAP7 


Prostate cancer 
associated protein 7 




AKAIPCA7: unknown 
function; co-expressed with 
known prostate cancer genes 


PDEF 


Prostate epithelium 
specific Ets transcription 
factor 


transcription factor 

' •• ■" ■ 


Acts as an androgen- 
independent transcriptional 
activator of the PSA promoter; 
directly interacts with the 
DN A binding domain of 
androgen receptor and . 
enhances androgen-mediated 
activation of the PSA 
promoter 


PLAU 


Urokinase-type 
plasminogen activator 


proteinase 


AKA XJPA, URK: cleaves 
plasminogen to plasmin 


POV1 


Prostate cancer 
overexpressed gene 1 




RNA expressed selectively in 
prostate tumor samples 


PSCA 


Prostate stem cell 
antigen - _ . 


antigen 


Prostate-specific cell surface 
antigen expressed strongly by 
both androgen-dependent and 
-independent tumors 


PTGS2 


Prostaglandin- 
eiidop^roxide synthase 2 


cytokines - cheinokines 
- growth factors 


AKAGOX-2: 

Proinflammatory; member of- 
arachidonic acid to prostanoid 
conversion pathway 


SERPtfJB5 


Serine proteinase 
inhibitor, clade B, 
members 


proteinase inhibitor - 
tumor suppressor 


A "XT' A X # _ » M vr*». TTfc _ . 

AKA Maspin, PI5: Protease 
Inhibitor; Tumor suppressor, 
especially for metastasis. 


SfiftPlNfii 


Seime (or cystein) 
proteinase inhibitor, 
dade E, member 1 


pi^^ 


AKA PAI1: regulates 
^rinblysis; inhibits PLAU 




Signal transduction and 
activator of transcription 

'' ■ 3 "r ' . 

.•.>\i,.i;- 


transcription factor 


AKAAPRF: Transcription 
factor for acute phase 
response genes; rapidly 
activated in response to 
certain cytokines and growth 
factors; binds to ILdresponse 
elements 




Teloinerase reverse 
transcriptase 




A^TCSiVEST2: 
Ribonucleoprotein winch in 

vitrrt TTpf*r»trni7i =k <2 a whiffle— 

stranded G-rich telomere 
primer and adds multiple 
telomeric repeats to its 3- - 
priihe end by using an RNA 
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TGFB1 


Transforming growth 
factor, beta 1 


cytokines - chemokines 
- growth factors 


AKADPD1, CED: Pro- and 
antiinflainmatory activity; 
aati-appptotic:; cell-fcell 
signaling, can either inhibit or 
stimulate cell growth 


TNF 


Tumor necrosis factor, 
member 2 


cytokines - chemokines 
- growth factors 


AKA TNF alpha: 
Proinflammatory cytokine that 
is the primary mediator of 
immune response and 
regulation, associated with 
TH1 responses, mediates host 
response to bacterial stimuli, 
regulates cell growth & 
differentiation 


TP53 


Tumor protein 53 


pNA binding protein - 
cell qydle - tumor 
suppressor 


AKAP53: Activates 
expression of genes that 
inhibit tumor growth and/or 
invasion; involved in cell 
cy^ for 
g^rih arrest at Gl); inhibits 
cell growth through activation 
of cell-cycle arrest and 
apoptosis 


VEGF 


Vascular Endothelial 
Growth Factor 


cytokines - chemokines 
- growth factors 


AKA VPF: Induces vascular 
permeability, endothelial cell 
proliferation, angiogenesis 
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Symbol. 


Name 


Classific 
ation 


Description 


" •' s: - BAX 

■ ■ . r-- 


BCL2 associated X 
protein 


apoptosi 
s 

indtictio 

n-germ 

cell 

develop 
ment 


Accelerates programmed cell death by 
binding to and antagonizing the apoptosis 
repressor x>i^i^z t may inuuce caspase 
activation 


BGL2 


B-cell 

CLL/lymphoma 2 


apoptosi 
s 

inhibitor 
-cdl 
cycle 
control- 
oncogen 
esis 


Integral mitochondrial membrane protein 
that blocks the apoptotic death of some 
cells such as l^phpcytes; constitutive 
expression of BCL2 thought to be cause of 
follicular lymphoma 


BSG 


) 

Basignin 


signal 

transduer 

ion-v 

peripher 

al 

plasma 

membra 

ne 

/protein 


Member of Ig superf amily; tumor cell- 
derived collagenase stimulatory factor; 
stimulates matrix metaHoproteinkse 
synthesis in fibroblasts 


COL7A1 


Type VII collagen, 
alpha 1 


collagen- 

differenti 

ation- 

extracell 

ular 

matrix 


alpha 1 subunit of type VII collagen; may 
link collagen fibrils to the basement 

X11CUJL L>1 till C , 

t 


- CRABP2 


Cellular Retinoid 
Acid Binding 
Protein 


retinoid 
binding- 
signal 
transduct 
ion- 

transcrip 
tion 

regulatio 
n 


Low molecular weight protein highly 
expressed in skin; thought to be important 
in RA-mediated regulation of skin growth 
& differentiation 


CTGF 


Connective Tissue 
Growth Factor 


insulin- 
like 
growth 


Member of family of peptides including 
senim-induced immediate eariy gene 
products expressed after induction by 
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f actor- 
different! 
ation- 
woundin 

g 

response 


growth factors; overexpressed in fibrotic 
disorders 


DUSP1 


Dual Specificity 
Phosphatase 


oxidative 

stress 

response 

-tyrosine 

phosphat 

ase 


Induced in human skin fibroblasts by 
pxidative/heat stress & growth factors; de- 
phosphorylates MAP kinase erk2; may play 
a role in negative regulation of cellular 
proliferation 


FGF7 


Fibroblast growth 
factor 7 


growth 

factor- 

differenti 

ationr 

woundin 

g 

response 
-signal 
transduct 
ion 


aka KGF; Potent mitogen for epithelial 
cells; induced after skin injury 


FN1 


Rbronectin 


bell 

adhesion- 

motility- 

signal 

ttansduct 

lion 


Major cell surface glycoprotein of many 
fibroblast cells; thought to have a role in 
cell adhesion, morphology, wound healing 
& cell motility 


• - • • . , * 

' ' ) FOB - ■ 


^-fos FBI murine; 
fosteosart^^ 
oncogene hpmplog 


transciSp 

tion 

factor- 

inflaitom 

at<>ry 

response 

-cell 

growth 

& 

maintane 

• nce^ 


Proto-oncoprotein acting with JON, 
s stimulates transcription of genes with AP-1 
regulatory sites; in some cases FQS 
expression is associated with apptptic cell 
death 


GAt)E)45A 


©fowth Anti^t^d/ 
PNA-damage- r ~ < 
inducible alpha 


celi 
cycle- 

JDNA • 

apopjfcosi 
s 


^ranscriptip^ foUo^ying 
stressful ^yS^ ifteSt conditidn^& 
ti^tit^ 

binds to PCNA affecting it's interaction 
S^ith some cell division protein kinase 




01tOl Oiicoprie - 
(mel^otna growtb 
stmml^iiiig f 
activity, alpha) 


cytokine 
s- 

chemofci : • 
nes- 


AKA SCYBi; chemotactic for neutrophils 



-62- 



WO 05/040404 PCT/US02/36084 

63 







growth 
'actors 




HMOX1 


Heme Oxygenase 1 


metaboli 
sm- 

endoplas 
mic 
reticulu 
m 


Essential enzyme in heme cat abolism; 
HMOX1 induced by its substrate heme & 
other substances such as oxidizing agents & 
UVA 


ICAMI 


Intercellular 
adhesion molecule 
1 


Cell 

Adhesio 
n/: 

Matrix 
Protein 


.'.."'■»- 

Endothelial cell surface molecule; regulates 
cell adhesion and trafficking, upregulated 
during cytokine stimulation 


ILIA 


Interleukin 1, alpha 


cytokine 
s- 

chemoki 
nes- 
growth 
factors 


Proinflammatory; constitutively and 
inducibly expressed in variety of cells. 
Generally cytosolic and released only 
during severe inflammatory disease 


IL1B 


Interleukin 1 , beta 


cvtolcine 

s- 

chemoki 
iies- 
growth 
factors 


Proinflaininatory;constitutively and 
inducibly expressed by many cell types, 
secreted _ 


IL8 


Interleukin 8 


s- 

chemoki 
nes- .. . 


Proinflanamatory, major secondary 
inflammatory mediator, cell adhesion, 
signal transduction, cdl-eell signaling, 
angiogenesis, synthesized by a wide variety 
of cell types , 






growth 
factors 


IVL 


Ihvoiucrin 


structura 
1 protein* 
nerityher ^ 

al ,.:.r-.i ; 
plasma 
membra < 
ne 

piotein-^ * 


) 

Como&nferit ? of tfiekeratiiiocvte crosslinked 
envelope; ^t appeals in the cjftosol 
beconringarOi^fi^€^to membrane 
•• proteins by transglutaminase 

* 


■''Wy;=.:C.^ 


y-juia#viah <■..■: 
sarcoma vkus 17 
oncogene nomqlQg. : 


transepp 
tioh ;W 

factor-- 7 

DNA 

binding 


ProUFoncoprotein; component of 
tr^scripti^ APrl that interacts 

r diredtty ^# target E>NA sequences to ; 

: v regulate^ie ^jt^^fon i i t ■ v 


KRT14 


Keratin 14 


structural 
1 protein- 
different! 
ation- 


Type I keratin; associates with keratin 5; 
comppi*^^ 

several autosomal dominant blistering skin 
disorders caused $y gene defects 



cell y | 
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shape 




KRT16 


Keratin 16 


stnictiira 
1 protein^ 
different! 
ation- 
cell ; 
shape 


Type I keratin; component of intermediate 
filaments; induced in skin conditions " 
favoring enhanced proliferation or 
abnormal differentiation 


! KRT5 


Keratin 5 


structttra 

1 proteirii 

differenti 

ation- 

cell 

shape: 


Type H intermediate filament chain 
expessed largely in stratified epithelium; 
hallmark of mitotically active keratinocytes 


M&PK8 


Mitogen Activated 
Protein Kinase $ / 


kinase- 

stress 

response 

- signal 

transduet 

ion 


akaJNKl; mitogen activated protein kinase 
, regulates c-Jun in response to cell stress; 
UV irradiation of skin Activates MAPK8 


MMP1 v 


Matrix 

Metalloproteinase 

1 . A 


Proteinas 
e/ 

Proteinas 
e 

Inhibitor 


aka Collagenase; cleaves collagens types I- 
IH; plays a key role in remodeling occuring 
in both normal & diseased conditions; 
transcriptionally regulated by growth 
factors, hormones, cytokines & cellular 
-transformation 


MMP2 


Matrix 

Metalloproteinase 

2 • ./ •.. , 


■Proteinas 
e7 

Proteinas 
loMbitof ' ; 


^ka Gelatinase; cleaves collagens types IV, 
V, VII and gelatin type I; produced by 
normal skin, fibroblasts; may play a role in 
regulation of vascularization & the 
• inflammatory response 


jifj- r,- { . ; ; •V*':i 


Matrix . ; 
Metalloproteinase 

•3 .: • - / ' .> ^ 


Proteinds 
e/ 

Prriteinas 

e ' y'\ 
inhibitor 


iaka Stromelysin; degrades fibronectin, 
Ijunini^ IX, cartilage 
•protei^;^ be involved in : . 
> wound repair; progression of 
atherosclerosis & tumor initiation; 
produced predominantly by connective > 
tissue cells 




metaUbproteinase 9 


Proteinas 
e/ 

l^tduo^ 

e ^-m 


AKA gelatmase aSf degrades extracellular 
v^trix molecules, secreted by 11^8- 
vs^mulated neutrophils 


NR112 ^ 


l^cldtrieteptOr ' 

.- ' • • . - v V" 

■ ■ ' • • 1 ■ | 


fransmp- 
tion 

adtivafio; : 
n f afctor- 
signal 
transdupt 


Q& Pjtifct; Member of nucjear hormone 
^^tox^apaJj/ of ligand-activited f 
, transcnptibn factors; activates transcription 

of cytpchrome P-450 gehes 
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ion- 

xenobiot 
ic 

metaboli 

sm , 




PCNA 


x i uiii cr dung ^en 
Nuclear Antigen 


DNA 

binding- 

DNA 

replicati 

on-DNA 

repa^r- 

cell 

proliferat 
ion 


Required for both DNA renlicatinn Mr 
repair; processivity factor for DNA 
polymerases delta and epsilon 


PB 


Proteinase inhibitor 
3 skin derived "': 


proteinas 
e 

inhibitor 

^protein, 

binding- 

extracell 

ular 

matrix 


aka SKALP: Proteinase inHiHitra- *m*+A ;~ 
*» y m. xuium<u>c mni di iot round in 

epidermis of several inflammatory skin 

diseases; it's expression can be used as a 

marker of skin irritancy 


PLAU 


Plasmmbgeii : 
activator; urokinase 


Proteinas 
e/ 

Proteinas 
e 

Inhibitor 


AKA uPA; cleaves plasminogen tetplasmin 
(a protease responsible for nonspecific 

vAuoi/wuiuoi % i lauiA UOftTiltl3.il Oil ) 


PTGS2 


Prostaglaiitoi- 
enddperoxide 
synthase 2 


Enzyme 
/Redox 


aka COX2; Proinflammatory, member of 
arachidonic arfd to prostanoid conversion 
pathway; induced by proinfiariittotory \ 
cytokines 


. S100A7 | 


SJOOcalcW-; 
binding protein 7 

• - " A & ' ■ •• • 


calcium 
binding- 
rma 

differenti 
ation 


Member of S 1 OO fstmflv of rai/Mirm k;**^;*-^ 
proteins; localized in the cytoplasm Scfor 
niicleus of a wide range of cells; involved 
in the regulation df bfeli cycle progression 
& diffetentiafid^ overe^pressed 
in skin lesions of psoriatic patients 


TGFBl 


Tran^oiminjg 
grQwSi iaetpri beta 


cytokine 

■ s- . 

chemoki 
nes- 

jgrpwth i - 
factors 


Pro- and antiinflammatory activity* anti- 
apoptotic; cell-cell signaling, can either 
inhibit or stimulated cell growth 


TD4P1 , 


Tissue Inhibitor of 
Matrix ' 
^etaUo^rofeihasfe ^ 

: ■■■■■ 


roteinase 
inhibitor 

maintena 

nce- 

pOSitivfe. 


iTx^xxiLr^i uz x xivxx xaruiiy, natural inniDitors 
of matrix pietallop^Qteinases; 
ptoscrip^ by cytokines & 
ii^imones; mediates eiythropoeisis in vitro 
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control 
cell 

proliferat 
ion 






. •. TNF 


Tumor necrosis 
factor, alpha 


cytokine 
s- 

chemoki 
nes- 
growth 
factors 


i 

Proinflammatory, THl^ mediates hdst 
response to bacterial stimulus, regulates, 
cell growth & differentiation 


Y "~ 


«TNFSF6 


Tumor necrosis 
factor (ligand) 
superfamily, 
member 6 


1 try and— 

apbptosi 

s 

inductio 
n-signal 
transduct 
ion 


aka FASL; Apioptosis antigen ligand 1 is 
the Ugafad for FAS; interaction of FAS with 
its ligand is critical in triggering apoptosis 
of some types of cells such as lymphocytes; 
defects in protein may be related to some 
cases of SLE 






tumor protein p53 


transcrip 
tioh 
factor- 
DNA 
binding- 
tumor 
suppress 
or-DN A 
recombi 
nation/re 


Tumor protein p53 * a nuclear protein, plays 
a role in regulation of cell cycle; binds to 
DNA p53 binding site and activates 
expression of downstream genes that 
inhibit growth and/or invasion of tumor 




VEGF . / 


* 

vascular , , 
endothelial ^owth 
factor 


cytokine 
s- ; 
chemdki 
nes- | 
growth; ] 
factors 1 


Producted by monocytes 
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Table 5. Liver Metabolism and Disease Gene Expression Panel 



Symbol 


Name 


Classification 


Description 


ABCCI 


ATP-binding cassette, 
sub-family Q member 

1 • - 


Liver Health Indicator 


AKA Multidrug 
resistance protein 
1^KA<3^TR/MRP; 
multispeciBc organic 
anion membrane 
transporter, mediates 
drug resistance by 
pumping xenobiotics out 
of cell 


AHR 


Aryl hydrocarbon 
receptor 

■ ■ . .. • 


Metabolism 

Receptor/Transcription Factor 


Increases expression of 
xenobiotic metabolizing 
enzymes (ie P450) in 
response to binding of 
planar aromatic 
hydrocarbons 


Alb 


Albumin 


* 

Uver Health Indicator 

! 


Carrier protein found in 
blood SCTum, 
synthesized in the liver; 
downregulation linked tc 
decreased liver 
function/health 


COL1A1 


Collagen, type 1, alpha 

1 • • • v? :• 


Tissue Remodelling 


AKA Procollagen; 
extracellular matrix 
protein; implicated in 
fibrotic processes of 
damaged liver 


CYP1A1 


Cytochrome P450 1A1 


Metabolism Enzyme 


Polycy clic aromatic 
hydrocarbon 
metabolism; 
monooxygenase 


CYP1 A? 


irS/trw^Tirrx-rrfc^ "D^AA 1 AO 

looiiroine jr*tov/ 


( 

xvieiaDoiism. Jtmzyme 


Polycyclic aromatic 
hydrocarbon 
« metabolism; 
monooxygenase 


CYP2C19 


Cytochrome P450 x 
2C19 


Metabolism Enzyme 


Xenobiotic metabolism: 
monooxygenase 


CYP2D6 


Cytochrome P450 2D6 


Metabolism Enzyme 


Xenobiotic metabolism: 
monooxygenase 


CYP2E 

i 


Cytochrome P450 2E1 


Metabolism Enzyme 


Xenobiotic metabolism 
monooxygenase; M < 
catalyzes formation of 
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• 


reactive intermediates 
from small organic v 
molecules (Le. ethanol, 
acetaminophen, carbon 
tetrachloride) 


CYP3A4 


Cytochrome P450 3A4 


Metabolism Enzyme 


Xenobiptic metabolism; 
broad ckalytic 
specificity, most 
abundantly expressed 
liver P450 


EPHX1 


ppoxide hydrolase 1, 

microsomal 

(xenobiotic) 


Metabolism Enzyme 


Catalyzes hydrolysis of 
reactive epoxides to 
water soluble 
dihydrodiolS 


FAP - 


Fibroblast activation 
protein, □ 


Liver Health Indicator 


Expressed in cancer 
stroma and wound 
healing 


". - .»■.'■". .■ ■ ' 

GST 


Glutathiones- 
transferase v 


Metabolism Enzyme 


Catalyzes glutathione 

substrates to form more 
Water-soluble, excretable 
compounds; primer- 
probe set nonspecific for 
all members of C5ST 
family 


GS.TA1 and 


^Glutathione S- 
trarisferase 1 Al/2 


Metabolism Enzyme 


Catalyzes glutathione 
conjugation to metabolic 
substrates to form more 
Water-soluble, excretable 
compounds 




Glutathione 
' transferase Ml 


Metabolism Enzyme 


Catalyzes glutathione 
conjugation to metabolic 
substrates to form more* 
water-soluble, excretabl» 
compound^ 


•v<*..vL.:'-» V-'j?. 

K3TLG 

f 


KTTligand 


/ 

Growth Factor 


AKA Stem cell factor 
(SCF); mast cell growth 
factor, implicated in 
fibrosis/cinhosis due to 
chronic liver 
inflammation 


LGALS3 


Lectin, galactoside- 
binding, soluble, 3 


Liver Health Indicator 


AKA galectin 3; Cell N 
growth regulation 


i 

NR1I2 


Nuclear receptor 
subfamily 1, groyp I, 
family 2 


Metabolism 

Recept6r/Transcription Factor 


AKA Pregnane X 
receptor (PXR); 
heterodimer with 
retinoid X receptor 
forms nuclear i 
transcription factor for 
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CYP3A4 


NR1B 


Nuclear receptor 
subfamily 1, group I, 
family 3 


Metabolism 

Receptor/Transcription Factor 

i 


AKA Constitutive 
androstane receptor beta 
(CAR); heterodiiner 
with retinoid "5T r&mtrw 

forms nuclear 
transcription factor; 
mediates P450 induction 
by phenobarbital-like 
inducers. 


ORM1 


Qrosomucoid 1 


liver Health Indicator 


AKA alpha; 1 acid 
glycoprotein (AGP), 
acute phase 
infl animation protein 


PPARA 


Peroxisome proliferator 
activated receptor □ 


Metabolism Receptor 


Binds tSeroici^fimfll 
proliferated (ie fatty 
acids, hypolipidemic 
drugs) & controls 
pathway for beta- 
oxidation of fatty acids 


SCYA2 


Small inducible 
cytokine A2 


Cytokine/Chemokine 


AKA Monocyte 
ciicixiv/idciic protein a 
(MCP1); recruits 
monocytes to areas of 
injury and infection, 

. llTTTRPiiljitftfi in 1iv*>r 

\+£rX W^UJiaiwVI. JUL! liVwA' 

inflammation 


UCP2 


Uncoupling protein 2 


liver Health Indicator 


Decouples oxidative 
phosphorylation from 
ATP synthesis, linked to 
diabetes, obesity 


• \3GT 


UDP- 

Glucuronosyltransferas 
e 


Metabolism Enzyme 


Catalyzes glucuronide 
conjugation to metabolic 
substrates, ptimer^probe 
set nonspecific for all 
members of UGT1 
family 



RNsnoninc <wo . 03040404A1 i > 
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Table 6. Endothelial Gene Expression Panel 



<pyniDoi ; 


Name 


Classification 


Description 


ADAMTS1 


Disintegrin-like and 
metalloprotcase (reprolysin 
type) with thrombospondin 
type 1 motif, 1 


Protease 


AKAMETH1; Inhibits endotheli 
cell proliferation; may inhibit 
angiogenesis; expression may be 
associated with development of c 
cachexia* 


CLDN14 


Claxidin 14 




AKA DFNB29* Component of tu 
junction strands 


ECE1 


Endothelin converting 
enzyme 1 


Metalloprotease 


Cleaves big endothelin 1 to endot 
1 


EDN1 


Endothelin 1 


Peptide hormone 

» 


AKAET1; Endothehumnderived 
peptides; potent vasoconstrictor 


EGR1 


Early growth response 1 


Transcription 
factor 


j\xsj\ r\\3r l J\y Kegulates the 
transcription of genes involved in 
mitogenesis and differentiation 


FLT1 


J. iXlo A ddLCHJ. Ljfl UMUC JSJLliCtoo X 

(vascular endothelial growth 
f actor/vascular permeability 
factor receptor) 




/vis^\ y xivjr'xs. I , rKi » Keceptor t» 
VEGF; involved in vascular 
development rind regulation: of 
vascular permeability 


GJA1 

■~ ....... "..} 


g^P j^ctipn protein, alpha 1, 




ATT A (TX^t^* Protein nomnniipnt i 

gap junctions; major component « 
gap junctions in the heart; may \* 
, imp^^ heart 
contractions and in embryonic 
development 




GMtatmdtie reductase 1 


Oxidqreductase 


AKA GR; GRASE; Maintain hi 
levels of reduced glutathione in t 

cgrtQspl- ;.- r 




, Hy^>da^inducible factor 1, 
;mjpha subunit 


Transcription 
factor 


AEAMOP1; ARNT interacting 
protein; mediates the transcriptio 
oxygen regulated genes; induced 
hypoxia 


«MOXl 


Hemfc^^^^ 


Redox Enzyme 


^JKA IJOl; Essential for henie 
bat^^ 

bihvetiim aid CO; endotoxin 
inducible ; ~ . . 


■ - * ' ? %:>j 


J{ttferi£^^ adhesion 


Cell Adhesion / 
Matiixl^oteih 


Endothelial cell surface moleculi 
;reguEatfes ctll adhesion and tratffi 
upregttlit^ during cytokine 
stimulation ^ 


IGKBP3 


^y^nrjQke growth factor; 
binding protein 3 




AI^IB^^^ by va$ca t 
endothelial cells; niay iaflueqce <: 
ihsulin-like growth factor activit 
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BL15 


Interleukin 15 


cytokines- 
chemokines- 
growth factors 


Proinflammatory; mediates T-cell 
activation, inhibits anontoQiQ 
synergizes with IL-2 to induce IF 
andTNF-a 


IL1B 


Interleukin 1, beta 


cytokines- 
chemokines- 
erowth factors 


Proinflammatory;constitutively ai 
inducibly expressed by many cell 
tvoes secreted 


IL8 


Interleukin 8 


cytokines- 
chemokines- 
growth factors 


Proinflammatory, major secondax 
inflammatory mediator, cell adhe 
sienal transduction ci rm* 

angiogehesis, synthesized by a wi 
variety of cell types 


MAPK1 


jxritogen-activated protein 
kinase! 


Transferase 


AKA ERK2; May promote entry 
the cell cycle, growth factor 

JL L/Y/JLIoJl V O 


NFKB1 


/' 

Nuclear Factor kappa B 

. ■ ■ . - > . .. 


Transcription 
Factor 


AKA KBF1, EBP1 ; Transcriptio 

xaviui uuuil JLygmaHw LUG vALUvoolU 

infolammatory and immune gene: 
central role in Cytokine induced 
expression of E-selectin 


NOS2A 


Nitric oxide synthase 2A v 


Enzyme / Redox 


AKA iNOS; produces NO which 
bacteriocidal/tumoricidal 


NOS3 


EndothelialNitric Oxide 
Synthase 


-t~ — • 


AKA ENOS, CNOS; Synthesizes 
nitric oxide from oxygen and argi 
nitric oxide is implicated in yascv 
smooth muscle relaxation, vascul 
enaomeiiax growm iacxor intiucec 
angiogenesis, and blood clotting 
through the activation of platelets 


?LAT 


Plasminogen activator, tissue 


Protease 


AKA TYA; Converts plasminogij 
plasmin; involved in fibrinolysis 
cell migration 


PTGIS i. r 


Pro$t^aadiriI2 
(prostacyclin) synthase 


IsOEfrerase 


AKA PGIS; PTGI; CYP8; CYP8 

..VyUV|vild 1miU& "».■ y»" *v 

prostacyclin (vasoffilatoi); cytoci 
P450 family; imbalance of 
prostacyclin may contribute to 

XX±y\f\*ax. UJ ax . 111* ait HyXty ouV/Av) - 

atherosclerosis 


- PT<5S2> 


I^st^ 

sivnthase i - . * * • ■ •■■ 


Baiyrne / Redox 


AKACOX2; I^mflamTnatory, 
member of arachidonic add to 
'TyfYTCfcvnrriH con verjdiifefe.tiathwaY* 
induced by proinflammatory cytc 


PTX$ 


pentaxin-related gene, ..... .. ., , ; 

rapidly induced by beta. 


.... ... . ..... . 


AI^ TSG-1&; Pe»ta^ 3rSimil 
the pentaxin subclass of iriflhmn: 
acute-phase proteins; novel mad? 
inflammatory reactions 


1 , SELE 


} selectin E (endothelial 
adhesion molecule 1) 


Cell Adhesion 


AKA EIJVAl; Expressed by cytc 
stimul ated endothelial cells; met 
aldhesion of heutibphils to the V2 
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hiring 


SERPINEl 


Serine (or cysteine) protease 
inhibitor, clade B 
(ovalbumin), member 1 


Proteinase 
Inhibitor 


AKA PAI1; Plasminogen activat 
inhibitor type 1; interacts with tis. 
plasminogen activator to regulate 
fflMiriolvsis 


TBK 


tyrosine kinase, endothelial 


Transferase 
Receptor 


AKATEB2, VMCM; Receptor fo 
angiopoietin- 1 ; may regulate 
endothelial cell proliferation and 
differentiation; involved in vascix 
jporphogenesis; TBK defects are 
associated with veriotis malf orma 


VCAM1 


vascular cell adhesion 
molecule 1 


Cell Adhesion / 
Matrix Protein 


atca T irAM- miofi' iktpam 
Cell surface adhesion molecule 
specific for blood leukocytes and 
some tumor cells; mediates signal 
transduction; jmay be linked to th< 
development of atiti^rbsclerosis, a 
rheumatoid arthritis 


YEGF 


Vascular Endothelial Growth 
Factor 


Growth factor 


AKA VPF; Induces vascular 
permeability and endothelial cell 
growth; associated with angibgen 



WO 03/040404 



73 



Table 7. Cell Health and Appptosis Gene Expression Panel 


Symbol 


Name 


Classification 


Description 




V-abl Abelson murine leukemia 
viral oncogene homolog 1 


oncogene 


Cytoplasmic and nuclear 
protein tyrosine kinase 
mplicated in cell 
differentiation, division, 
adhesion and stress response. 
Alterations of ABL1 lead to 
malignant transformations. 




Apbptbtic Protease Activating 
Factor 1> 


protease 
activator 


Cytochrome c binds to 
APAF1, trigge^gactivatioix 
of CASP3, leading to 
apoptosis. May also facilitate 
procaspase 9 autoactivation. 


BAD 


BCl£ Agonist x>f Cell Death 


membrane 
protein 


Heterodimerizes with BCLX 
and counters its death 
repressor activity. This 
displaces BAX and restores its 
apoptosis-inducing activity. 


BAK1 


B CL2-antagonist/killer 1 


membrane 
protein 


In the presence of an 
apropriate stimulus BAK 1 
accelerates programed cell 
death by binding to, and 
antagonizing the repressor 
BCL2 or its adenovirus 
homolog elb 19k protein. 


BAX 


# 

BCL2-associated X protein 


membrane 
protein 


Accelerates apoptosis by 
binding to, and antagonizing 
BCL2 or its adenovirus 
homolog elb 19k protein. It 
induces the release of 
cytochrome c and activation of 
CASP3 


BCL2 


B-eell CXUlymphoma 2 


membrane 
protein . 


interferes with the activation 
of caspases by preventing the 
release of cytochrome c* thus 
blocking apoptosis. 


BCL2L1 


BCL2-like 1 (long form) 


membrane 
protein 


Dominant regulator of 
apoptotic cell death. The long 
form displays cell death 
repressor activity, whereas the 
short isof orin promotes 
apoptosis. BCL2L1 promotes > 
cell survival by regulating the -/'- 
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electrical and osmotic 
homeostasis of mitochondria. 


Bib 


BH3Tlnteiacting Death Domain 
Agdnist 




Induces ice-like proteases and 
auotrtosis counters the 
protective effect of bcl-2 (by 
similarity). Encodes a novel 
death agonist that r 
heterodimerizes with either 
agonists (BAX) or antagonists 
(BCL2). 


BIK 


BCL2-Interactiiig Killer 




Accelerates anonto^i^ 
Binding to the apoptosis 
repressors BCL2L1, bhrfl, 
BCL2 or its adenovirus 
homolog elb 19k protein 
suppresses this death- 

nrnmntin cr ?»f v Hvir"v 
yfl \J111\J LUi ^ rtl^U ViLy » 


BIPvC2 


JpaCUiOYlTdl JLrVr XvtJpGat- 

Containing 2 


"PvpvvSis 
suppressor 


May inhibit apoptosis by 
regulating signals required for 
4c ii van on 01 ii^ll-iikc 
proteases. Interacts with 
TRAF1 and TRAF2. 

L»jwpidoJ II lv 


BIRC3 


Baculoyiral JAP Repeat- 
Containing 3 


apoptosis 
suppressor 


Apoptotic suppressor* 
Interacts with TRAF1 and 

1 tvAJrZ.l^ylOpiasmiC . .. 


BIRC5 


Sutvivin 


apoptosis 
suppresisor 


Inhibits apoptosis. Inhibitor of 
CASP3 and CASP7. 
Cytoplasmic 


: CASP1 , 

■ d^ f .•». ''t ( J. ■-,« 


G^spase it 


proteinase 


Activates IL1B; stimulates , i 
apoptosis 


- GASPS' ' 




proteinase 


v Involved -in aictivatidn cascade 
of caspases responsible for \[ 
apoptosis - cleaves CASP6, 
CASP7, CASP9 


■ ,-v .... " : , : . - . 

i GASP9 


Caspase 9 


proteinase 


Binds with APAF1 tp become 
activated; cleaves and activates 
CASP3 


CCttA2 


CyclMA2 ' ; . 


cyclin 


Drives cell cycle at Gl/S add 
G2/Mtphase; intem<^%ith ' 
cdk2and cdc2 


' GGSJB1 

I:.'- •. . • • ■• .. • ? 


eyclin B l ; . , • - ; , 

% " - ■ • ' •"«.,' Afe;.-U5A..*^2.. . 


cyfelin/ ; 


thrives cell cycle at G2/M ; \ 
phasfe; complexes wilfli cde2f to 


CCND1 


cycfibDi 


cyclinvU 


Controls cell cycle at Gl/S ; 
(start) phase; interacts with 
c#k4 and cdk6; has oncogene » 
functiori 
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CCND3 


Cyclin D3 


cyclin 


Drives cell cycle at Gl/S 
phase; expression rises later in 
Gl and remains elevated in S 
phase; interacts with cdk4 and 
cdk6 


CCNE1 


Cyclin El 


cyclin 


Drives cell cycle at Gl/S 
transition; major downstream 
target of CONDI; cdk2- 
CCNE1 activity required for 
centrosome duplication during 
S phase; interacts with RB 


cdk2 


(L 

Cyclin-dependent kinase 2 


kinase 


Associated with cyclins A, D 
and E; activity maximal during 
S phase and G2; CDK2 
activation, through caspase- 
mediated cleavage of CDK 
inhibitors, may be instrumental 
in the execution of apoptosis 
following caspase activation 


| cdk4 


Cyclin-dependent kinase 4 


kinase 


cdk4 and cyclin-D type 
complexes are responsible for 
cell proliferation dtiring Gl; 
inhibited by CDKN2A (pl6) 


CDKN1A 


Cyclin^Dependent Kinase 
Inhibitor 1 A (p21) 


tumor 
suppressor 


May bind to anid inhibit cyclin- 
dependent kinase activity, 
preventing phosphorylation of 
critical cyclin-dependent 
kinase substrates and blocking 
cell cycle progression; 
activated by p53; tumor 
suppressor function 


CDKN2B 


CycUn-Dependent Kinase 
Inhibitor 2B (pl5) 


tumor 
suppressor 


Interacts strongly with cdk4 
and cdk6; role in growth 
regulation but limited role as 
tumor suppressor 


CJnUbKl 


Checkjtoiht, S.pombe 




Involved in cell cycle arrest 
when DNA damage has 
occurred, or uhligated DNA is 
present; prevents activation of 
the cdc2-cyclin b complex 




jL/eienuer Against vJeu ueain 


membrane 
protein 


Loss of DAD1 protein triggers 
apoptosis 


. ' ;DIrFB 


DNA Fragmentation Factor, 40- 
JCD* Beta Subunit 


nuclease 


Induces DNA fragmentation 
and chromatin condensation 
. during apoptosis; can be 
activated by CASP3 


FADD 


Fas (TNERSF6)-associated via 
death domain 


co-receptor 


AP^l^tic adaptor molecule 
diat recruits caspasfe-8 or 
caspase-10 to the activated fas 
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(cd95) or tnfr-1 receptors; this 
death-inducing signalling 
cdnlfiiex performs CASP8 
proteolytic activation 


GADD45A 


Grd\vtih arrest and DNA damage 
inducible r alpha 


regulator of 
DNA repair 


Stimulates DNA excision 
repair in vitro and inhibits 
entry of cells into S phase; 
binds PGNA 


K-ALPHA-1 


Alpha Tubulin, ubiquitous 


microtubule 
peptide 


Major constituent of 
microtubules; binds 2 
molecules of GTP 




MADD 

t 
i 


MAP-kinase activating death 
domain 


co-receptor 

• *• i 


Associates with TNFR1 
through a death domain-death 
domain interaction; 
Overexpression of MADD 
iactivates the MAP Hn»cp 
ERK2, and expression of the 
MADD death domain 
bumiuaies Dotn tne ckk2 and. 
JNK1 MAP kinases and 
induces the phosphorylation of 
cytosoke phospholipase A2 


MAP3K14 


i 

^Ctpgen-activated protein 
kinase kinase kinase. 14 


kinase 


Activator of NFKB 1 


MRE11A 


Meiptic recombination (S, 
cerevisiae) 1 1 homolog A 


nuclease 


Exonuclease involved in DNA 
double-strand breaks repair 


NFKBl 


: . ) • \ 

Nuclear factor of kappa light 
• polypeptide gene enhancer in B- 
cells 1 (pi05) 


nuclear 

translatiofcal 

regulator 


pl05 is the precursor of the 
p50 subunit of the nuclear 
factor NPKB, which binds to 
the lc-Aima-h r*rvn qrti cn c 

^seguence located in the 
ei?hafiQer legion of gen.es 
involved in immune response 
and acute phase reactions; the 
^retuisor doeis not bind DNA 
itself - , 


PDCDS 

■ ;.;■> . : i-;; • ) 


I^^ainin^ Cell Death 8 
f^Opto^ factor) 


enzyme, 
reductase 


The principal mitochondrial 
' factor causing nuclear 
apoptosis. Independent of 
caspase apoptbsis. 




Polynucleotide kinase 3'- 
phosphatase 


phosphatase 


Catalyzes the5-prime ^ 
phpsphorylatipn of nucleic .. j. 
acids and can have associated 
3-pritne phosphatase activity, 4 
predictive of an important 
function in DNA repair 
following ionizing radiation or; » 
oxidative damage t 
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PTEN 


Phosphatase and tensin homolog 
(mutated in multiple advanced 
cancers 1) 


tumor 
suppressor 


Tumor suppressor that 
modulates Gl cell cycle 
Dro&ression throiiaH n^o-ofiir^ixr 
regulating the PB-kinase/Akt 
signaling pathway; one critical 
target of this signaling process 
wjr^xxu. ucpcuciem Kinase 
inhibitor p27 (CDKN1BV 


RAD52 


EAD52 (S- cerevisiae) homolog 


DNA binding 
proteinsor 


Involved in DNA double- 
stranded break repair and 
meiotic / mitotic 
recombination 


RBI 


Retinoblastoma 1 (including 
osteosarcoma) 


tuinor 
suppressor 


Regulator of cell growth; 

transcription factor; a nuclear 
phosphoprotein with DNA 

hinrVlTIGr o/^Hvifxr* infArQ<>»fe mr**!* 
umuuig <xuuviiy, lnicraCXS WltD 

histonerdeacetylase to repress 
transcription 


SMAC 


Second mitochondria-derived 
activator of caspase 


mitochondrial 
peptide 


Promotes caspase activation in 
cytochrome c / APAF-1 / 
caspase 9 pathway of apoptosis 


TERT 


Telomerase reverse transcriptase 


transcriptase 


Ribonuclebproteiri which in 
vitro recognizes a single- 
stranded G-rich telomere 
primer and adds multiple 
leiomeiic repeats to its J-prime 
end by using an RNA template 


TNF 


i 

Tumor necrosis factor 


cytokines- 
chemolrines- 
growth factors 


Proinflammatory, TH1, 
mediates host response to 
uoc-icriai oLixuuiud, reguiaies 
cell growth & differentiation? 


TNFRSF1 1 A 


Tumor necirosis factor receptor 
supetfamily, member 1 la, 
activator of NFKB 


receptor 


Activjatesl^^^ 
regulator of interactions 

between T cell** and dpndritir 
cells 


TNFRSF12 


Tumor necrosis factor receptoir 
superfamily, member 12 
(translocating chain-association 
membrane protein) 


receptor 


Induces apoptosis and activates 
NF-kappaB; contains. a 
cytoplasmic death domain arid 
transmembrane domains 


5 TOSO 


apoptosis 


receptor ,: 


Potent iiiaiibitor of ]FSs xaduced 
apoptosis; expression of 
TOSO, like that of PAS apd 
FASL, increases after T-cell ! ; 
activation, followed by a • V 
d^lhie and s^cep|&iBfyto ! 
apoptosis; hematopoietic cells 
expressing TOSO resist anti- 
FAS-, FADD-, and TNF- 
induced apoptosis without 
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increasing expression of the 

III III Dl LOIS OI apopiOSlS r»v r l ./ 

and BCLXL; cells expressing 
TOSO and activated by FAS 
have reduced CASPSain^i 
increased CFLAR expression, 
; which inhibits CASP8 
processing 


' ■ " :-'".= J :> 

1 TP53 


Tumor Frotein 53 

'*•• l ; i ■ ■ r - 


DNA binding 
protein - cell 
cycle - tumor 
suppressor 


Activates expression of genes 
that inhibit tumor growth 
and/or invasion; involved in 
cell cycle regulation (required 
for growth arrest at Gl); 
lnnioits cell growth through 
activation "of cell-cycle arrest 
and appptosis 


TRADD 


IftFRSFl A-associated via 
death domain 


co-receptor 


Overexpression of TRADD 
leads to 2 major TNF-induced 
responses* apoptosis and 
activation of NF-kappa-B 


TRAiFl 


TNF receptor-associated factor 


co-receptor 


Interact with cytoplasmic 
domain of TNFR2 


TRAF2 


TOF receptor-associated factor 

2 " 


ccnreceptor 


Interact with cytoplasmic 
domain of TNFR2 


VDAC1 

< r- . { , - ; 


... ■ . • ■" j 

Voltage-dependent anion 
channel 1 


membrane 
protein 


Functions as a voltage-gated 
pore of <he outer mitochondrial 
membrane; proapbptotic 
proteins B AX and B AK 
accelerate the opening of 
YD AC blowing cytochrome c 
to enter, whereas the 
fin t ianontot i c r>roteiii BCL2L1 
closes YD AC by binding 
directly to it 


XRLGC5 


defective repair in Chinese 5 
h^fercells 5 " ^ r \ 


helicase 


Functions together with the 
DNA ligase IV-XRCC4 
cjDmplexiri the repair of DNA 
double-strand breaks 
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Table 8. Cytokine Gene Expression Panel 



Symbol 


Name ^ 


Classification ' 


Description 


CSF3 


Colony Stimulating 
Factor 3 (Granulocyte) 

- • • 


Cytokines/ 
Chemokines / Growth 
Factors 


AKA G-CSF* Cvtolrine that 

stimulates granulocyte 
development 


ERNG f 


Interferon* Gamma 


Cytokines/ 

v^jj^xiiuaoiicto / VJXUWLU 

Factors 


Pro- and antiinflammatory 
activity; TH1 cytokine; 
nonspecific inflammatory 
meaiator, produced by 
activated T-cells. 
Antiproliferative effects on 
transformed cell«i 


ILIA 


Interleukin 1, Alpha 


Cytokines/ 
Chemokines / Growth 
Factors 


Proinflammatory; 
constitutively and inducibly 
e^py^sed in variety of cells. 
Generally cytosolic and 
released only during severe 


IL1B 


Interleukin 1, Beta 

— — : — ,\; ' ■ — ■ : — 


Cytokines / 
Chemokines / Growth 
Factors 


Proinflammatory;cons^itutively 
and inducibly expressed by 
many cell types, secreted 


IL1RN 


Interleukin 1 Receptor 
Antagonist 


Cytokines / 
6hemokines / Growth 
Factors 


DL1 receptor antagonist; 
Antiinflammatory; inhibits 
binding of tLr-1 to IL-1 
receptor by binding to receptor 
without stimulating IL-l-like 
activity 




^terleukin2 


Cytokines/ 
Chemokines / Growth 
Factors 


T-cell growth factor, expressed 
by activated T-cells, regulates 
lymphocyte activation and 
differentiation; inhibits 




i . JL~- .V*. ♦'•* 

Interleukin 4 


C^oknies/ 
Chemokines / Growth 
Factors 


^ti|nflammatory; TH2; 
suppresses proinflammatory 
cytolciiies^ increases expression 
of I^IRN, ragulates 
lymphocyte activation 


IL5 


Interleukin 5 


Cytokines/ 
Chemokines / Growth 
Factors 


Eosinophil stimulatory factor, 
stimulates late B cell 
differentiation to secretion of 
Ig 


IL6 


lateiieukin 6 


Cytokines/ 
Chemokines / Growth 
Factors 


AKA Interferon, Beta 2; Pro- 
and anti-inflammatory activity, 
TH 2 cytokine, regulates 
hematopoiesis, activation of V 
innate response, osteoclast 



-79- 



WO 03/040404 



80 



PCT/US02/36084 









development; elevated in sera 
of patients with metastatic 
cancer 


V IUO : :-;V 


Interleukin 10 


Cytokines / 
Chemokines / Growth 
Factors 


Antiinflammatory; TEfe; 
Suppresses production of 
proinflammatory cytokines 




Interieukiii 12(p40)' 


Cytokines / " 
C^empldnes / Growth 
Factors 


Proinflammatory; mediator of 
innate immunity, THi 
cytokine, requires co- 
stimulation with lrl8 to 
induce IFN-y 


IL13 

■ - * 


Interleukin 13 


Cytokines / 
Chemokines/ Growth 
Factors 


. iTi-niPiis mxi aixiiiiaiory cyioKine 
production 


IL15 


Interleukin 15 


Cytokines/ 
Chemokines / Growth 
Factors 


Proinflammatory; mediates T- 
cell activation, inhibits 
apoptosis, synergizes with TL-2 
to induce IFN-g and TNF-a 


IL18 


InterleuKin lo 

* 


Cytokines / 
i^nemoiones / vjrowtn 
Factors 


Proinflammatory, TH1, innate 
and aquired immunity, 
promotes apoptosis, requires 
co-stimulation with IL-l or TLr 
2 to induce TH1 cytokines in 
T- andNK-cells 


IL18BP 


IL-18 Binding Protein 


Cytokines / 
Chemokines / Growth 
Factors 


Implicated in inhibition of 
early TH1 cytokine responses 


TGFA 


Transforming Growth 
Factor, Alpha 


Transferase / Signal 
Transduction 


Proinflammatory cytokine that 
is the primary mediator of 
immune response and 
regulation, Associated with 
THi responses, mediates host 
response to bacterial stimuli, 
regulates cell growth & 
differentiation; Negative 
regulation of insulin action 


TGFB1 


iransrornung urowm - 
Factor, Beta 1 


Cytokines/ 
Chemokines / Growth 
Factors 


AKA DPD1, CED; Pro- and 
antiinflammatory activity; 
Anti-apoptotic; cell-cell 
signaling, Can either inhibit or 
stimulate cell growth; 
Regulated by glucose in 
NBDDM individuals, 
overexpression (due to 
oxidative stresS promotes 
renal cell hypertrophy leading 
to diabetic nephropathy ..../', 
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TNFSF5 


Tumor Necrosis Factor 
(ligand) Superfamily, 
Members 


Cytokines / 
Chemokines / Growth 
Factors 


ligand for CD40; Expressed 
on the surface of T-cells; 
Regulates B-cell function by 
engaging CEMO on the B-cell 
surface 


TNFSF6 


Tumor Necrosis Factor 
(ligand) Superfamily, 
Member 6 


( 

Cytokines/ 
Chemokines / Growth 
Factors 


AKAFASL; Apoptosis 
antigen ligand lis the ligand 

triggering apoptosis of some 
types of cells such as 
lymphocytes; Defects in 
protein may be related to some 
cases of SLE 


TNFSF13B 


Tumor Necrosis Factor 
(Ligand) Superfamily, 
Member 13B 


Cytokines/ 
Chemokines / Growth 
Factors 


B-cell activating factor, TNF 
family 
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Table 9. TNF/IL1 Inhibition Gene Expression Panel 



HUGO Symbol 


Name 


Classification 


Description 


CD14 


CD14 
Antigen 


Cell Marker 


LPS receptor used as marker for 
monocytes 


GROl 


GROl 
wncogene 


Cytokines / Chemokines 
/ Growth factors 


AKA SCYB1, Melanoma 
growth stimulating activity, 
Alpha; Chemotactic for 
neutrophils ^ 


HMOX1 


Heme 
Oxygenase 
(Decycling) 1 


Enzyme: Redox 


Enzyme that cleaves heme to 
form biliverdin and CO; 
Endotoxin inducible 


ICAM1 


Intercellular 
Adhesion 
Molecule 1 


Cell Adhesion: Matrix 

•JF1UIC1I1 


Endothelial cell surface 
molecule; Regulates cell 
adhesion and trafficking; Up- 
regulated during cytokine 
stimulation 


IL1B 


Interleukin 1, 
Beta 


Cytokines / Chemokines 
/ Growth factors 


Pro-inflammatory; 
Constitutively and inducibly 
expressed by many cell types; 
Secreted 


IL1RN 


Interleukin 1 

Receptor 

Antagonist 


Cytokines / Chemokines 
/ Growth factors 


Anri-inflammatory; Inhibits 
binding of TLrl to IL-1 receptor 
by binding to receptor without 
stimulating IL-l-like activity 


IL10 


Interleukin 10 


Cytokines / Chemokines 
/ Growth factors 


Anti-inflammatory; THfe 
cytokine; Suppresses production 
of pro-inflammatory cytokines 


MMP9 


Matrix 

Metalloprotei 
nase 9 


Proteinase / Proteinase 
Inhibitor 


AKA Gelatinase B; Degrades j 
extracellular matrix molecules; 
Secreted by stimulated 
neutrophils 


SERPINE1 


Serine (or 

Cysteine) 

Protease 

Inhibitor, 

QadeB 

(Ovalbumin), 

Member 1 


Proteinase / Proteinase 
Inhibitor 


AKA Plasminogen activator 
inhibitor-1, PAI-1; Regulator of 
fibrinolysis 


TGFB1 


Transforming 
Growth 
Factor, Beta 1 


Cytokines / Chemokines 
/ Growth factors 


Pro- and anti-inflammatory 
activity; Anti-apoptotic; Cell-cell 
signaling; Can either inhibit or 
stimulate cell growth 
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TIMP1 


Tissue 
Inhibitor of 
Metalloprotei 
nase 1 


Proteinase / Proteinase 
Inhibitor 


Irrevexsibly binds and inhibits 
metalloproteinases such as 
collagenase 


TNFA 


Tumor 
Necrosis 
Factor, Alpha 


Cytokines / Chemokines 
/ Growth factors 


Pro-inflainmatpry; THj cytokinef 
Mediates host response to 
bacterial stimulus; Regulates cell 
growth & differentiation 
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Table 10. X^emokine Gene Expression Panel 


Sytnbol 


Nam6 ••• 


Classification 


Description 


CCR1 " 


ctiemokine (C-C 
motif) receptor 1 


Chemokine receptor : 


A member of the beta 
chemokine receptor family 
(seven transmembrane 
protein). Binds SCYA3/MIP- 
la, SCTA5/RANTES, MCP-3, 
IlCC-1, 2, and 4, aridMPIF-1. 
Plays role in dendritic cell 
migration to inflammation sites 
and recruitment of monocytes. 


CCR3 V,? 


chetaokme (C-C 
: motif) receptor 3 


.- 

Chemokine receptor 


G-C type chemokine receptor 
(Eotaxin receptor) binds to 

MGP-4, SCYA5/RANTBS and 
mip-1 delta thereby mediating ■> 
intracellular calcium flu*. 
Alternative co-receptor with 
CD4 for HIV-1 infection. 
Involved in recruittnent of 
eosinophils. PriiBt^tily a Th2 
cell chemokine receptor. 




. ' . - "• 




Member of the beta chemokine 
receptor family (seVen 
transmembrane protein). 
Binds to SCYA3/MtP-lk and 


_'••>.;" / V." 

CCR5 

: . : ; v '. y « ;.•*-• 


'■ V: r -'. ; " ' .— •■>*-'- • 2 • 

^i%d^e (C-G 
irio^ receptor 5 


Chemokine receptor 


by T cells and macrophages, 
and is an important co-receptor 
f or macrophage-txopic virus, 
including HIV, to enter host 
ceus. x^iays a roie.in mi ceii 
migration. Defective alleles of 
this gene have been associated 
f with titie HIV infection 
re^Sts&ee. 




^ ' : '.'V'V '.; ; '-' - . 

V..*; : , '• i 

-•.c^ . • 
: .<: 

j>ci^CTa!6idne (C-X3-C) 
•ietieptOT 1 


* < 

Chemokine receptor: 


O&CRl is an HIV coreqeptor 
as well as a leukocyte ! 
chemotactic/adhesion reicfeptpr 
forfr^talSme. Nab^ : ^31er 
cell^ predominantly express 
jC^3€R1 and ii^pond to 
fi^talkM 
and adhesion. 
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CXCR4 


chemokine (C-X-C 
motif), receptor 4 
(fusin) 


Chemokine receptor 


Receptor for the CXC 
cxieuiojone oi/rju Acts as a - 
co-receptor with CD4 for 
lymphceyte-trbpic HIV-1 
viruses. Plays role in B cell, 
Th2 cell and naive T cell 
migration. 


GPR9 


G protein-coupled 

■ ' : I ' ■■ 


Chemokine receptor 


CXC chemokine receptor 
binds to SCYBi0/tt>-10, 
SCYB9/MIG, SCYB11/I- 
TAC. Binding of chemokines 
to GPR9 results in integrin ^ 
activation, cytoskeletal 
changes and chemotactic 
migration. Prominently 
expressed in in vitro cultured 
Effector/memory T cells and 
plays a role in Tnl cell 
migration. 


GROl 


GROl oncogene 
(melanoma growth 
stimulating activity, 
alpha) ;jf4 .; 


Chemokine 

< 


AKA SCYBl; chemotactic for 
neutrophils. GROl is also a 
mitogenic polypeptide secreted 
by human melanoma cells. 


GR02 


GR02 oncogene 


Chemokine 


AKA MDP2, SCYB2; 
Macrophage inflammatory 
protein produced by moncytes 
and neutrophils. Belongs to 
intercrine family alpha (CXC 
Chemokine). 




toterieukin 8 


Chemokine 


Proinflammatory, major 
secondary inflammatory 
mediator, cell adhesion, signal 
transduction, cell-cell 
signaling, angiogenesis, 
synthesized by a wide variety 
ofjdett types " 


■ t , ■■ • fc ... ...... • . : p. 

v-; . ■\j^. ;,7" '; C 
.'* t • * * •. • " " 

.?.... .4 : -.r-""T.- ' ■ • 


-Platelet Tfartfnr A 


Chemokine 


PF4 is released during platelet 
aggregation and is chemotactic 
for neutrophils and monocytes. 
PF4*s major physiologic role 
appears to\ De neutralization ox 
heparin-like molecules OA the 
endothelial surface of blood 
vessels, thereby inhibiting; 
local jmtithrnmHin III activitv 

ivyvtu. ailUllH \yXXJXJJUUL, ,| l 1 twU ■ m. t,j 

and promoting coagulation. 


SGYA2 


cytokine A2 (MCP1 ) 


Chemokine 


Reeniitsmonocytes to areas of 
injury and infection. !" ; ."- 
Stimulates IL-4 production; | 
implicated in diseases 
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involving monocle, basophil 
infiltration of tissue (ie.g., 
psoriasis, rheumatoid arthritis, 
atherosclerosis). 


SCYA3 


small inducible 
cytokine A3 (MlPla) 


Chemokine 


A "monokine" involved in the 
acute inflammatory state 
through the recruitinent and 
activation of 
polymorphonuclear 
leukocytes. A major HIV- 
suppressive factor produced by 
CD8-positive T cells. 


SCYA5 


small inducible 
cytokine A5 
(RANTES) 


Chemokine 


Binds to CCR1, CCR3, and 
CCR5 and is a chemoattractant 
for blood monocytes, memory 
t helper cells and eosinophils. 
A major HTV-suppressive 
factor produced by CD8- 
positive T cells. 


SCYB10 

•• .-=. : ' • .-' , y: : - c . . : 


small inducible 
cytokine subfamily B 
(Cys-X-Cys), 
member 10 

} .< " . •" 


Chemokine 


A CXC subfamily chemokine. 
Binding of SCYB10 to 
receptor CXCR3/GPR9 results 
in stimulation of monocytes, 
natural killer and T-cell 
migration, and modulation of 
adhesion molecule expression. 
SCYB10 is Induced by IFNg 
r and inay be a key niediator in 
IFNg response. 




stromal cell-derived 

\jfactbrJ:J 


Chemokine 


Belongs to the CXC subfamily 
of the intercrine family, which 
activate leukocytes. SDF1 is 
the primary ligand for CXCR4, 
a coreceptor with GD4 for 
human immunodeficiency 
virus type 1 (H1V-1). SDF1 is 
a highly efficacious 
lymphocyte chemoattractant 
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Table 1L Breast Cancer Gene Expression Panel 


Symbol 


Name 


Classification 


Description 


ACTB 


Actin, beta 


Cell Structure 


Actins are highly conserved 
proteins that are involved in cell 
motility, structure and integrity. 
ACTB is one of two non-muscle 
cytoskeletal actins. Site of action 
for cytochalasin B effects on cell 
motility. 


BCL2 


B-cell 

CLL/lymphoma 2 


membrane protein 


Interferes with the activation of 
caspases by preventing the release 
of cytochrome c, thus blocking 
apoptosis. 


CD19 


CD 19 antigen 


Cell Marker 


AKA Leu 12; B cell growth factor 


CD34 


CD34 antigen 


Cell Marker 


AKA: hematopoietic progenitor 
cell antigen. Cell surface antigen 
selectively expressed on human 
hematopoietic progenitor cells. 
Endothelial marker. 


CD44 


CD44 antigen 


Cell Marker 


Cell surface receptor for 
hyaluronate. Probably involved in 
matrix adhesion, lymphocyte 
activation and lymph node 
homing. 


DC13 


DC 13 protein 




unknown function 


DSG1 


Desmoglein 1 


S 

I 

membrane protein 


Calcium-binding transmembrane 
glycoprotein involved in the j 
interaction of plaque proteins and 
intermediate filaments mediating 
cell-cell adhesion. Interact with 
cadherins. 


EDR2 


Early 

Development 
Regulator 2 




idq specixic i unction in miiiinii 
cells has not yet been determined. 
May be part of a complex that may 
regulate transcription during 
embryonic development. 


ERBB2 


v-erb-b2 
erythroblastic 
leukemia viral 
oncogene 
homolog 2 


Oncogene 


Oncogene. Overexpression of 
ERBB2 confers Taxol resistance 
in breast cancers. Belongs to the 
EGF tyrosine kinase receptor 
family. Binds gpl30 subunit of 
the IL6 receptor in an IL6 
dependent manner. An essential 
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component of IL^6 signalling 
inrougn tne MAJr Kinase pathway. 


BRBB3 


v-erb-b2 
Erythroblastic 
Leukemia Viral 
Oncogene 
Homolog 3 


Oncogene 


Oncogene. Overexpressed in 
mammary tumors. Belongs to the 
EGF tyrosine kinase receptor 
family, Activated through 
neuregulin and ntak binding. 


ESR1 


Estrogen 
Receptor 1 


Receptor/ 
Transcription Factor 


ESRl is a ligand-activated 
transcription factor composed of 
several domains important for 
hormone binding. DNA binriintr 
and activation of transcription. 


FGF18 


Fibroblast 
Growth Factor 18 


Growth Factor 


Involved in a variety of biological 
processes, including embryonic 
development, cell cnmwth 

morphogenesis, tissue repair, 
tumor growth, afid invasion. 


FLT1 


Fms-related 
tyrosine kinase 1 


Receptor 


Receptor for VEGF; involved in 
vascular development and 
regulation of vascular 
pciixicaomty. 


FOS 


V-fos EB J murine 
osteosarcoma 
viral oncogene 
homplog 


Oncogene/ 

Transcriptional 

Activator 


Leucine zipper protein that forms 
the transcription factor AP-1 by 
dimerizing with JUN. Implicated 
jui luc processes oi ceii 
proliferation, differentiation, 
transformation, and apoptosis. 


GROl 


GROl oncogene 


Oiemokine / Growth 
Factor / Oncogene 


Proinflammatory; chemotactic for 
neutrophils. Growth regulator 
that modulates the expression of 

TnetalloT^rotfM'naQf* 5ip_Hvitv 


IFNG 


Interferon, 
gamma 


Cytokine 


Pro- and antiinflammatory 
activity; TH1 cytokine; 
nonspecific inflammatory 
mediator; produced by activated 
T-cells. Antiproliferative effects 
on transformed cells. 


IRF5 - 


Interferon 
regulatory factor 

5 : 


Transcription Factor 


Regulates transcriptibn of 
interferon penes throurfi DNA 
sequence-specific binding. 
Diverse roles, include virus- 
mediated activation of interferon, 
and modulation of cell growth, 
differentiation, apoptosis, and 
immune system activity. 


KRT14 


Keratin 14 


Cytoskeleton 


Type I keratin, intermediate 
filament cornponent; KRT14 is 
detected in the basal layer, with 
lowef expression in more apical 
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layers, and is not present in the 
stratum corneum. Together with 
KRT5 forms the cytoskeleton of 
epithelial cells. 


KRT19 


Keratin 19 


Cytoskeleton 


Type I epidermal keratin; may 
form intermediate filaments. 
Expressed often in epithelial cells 
in culture and in some carcinomas 




Keratin 5 


Cytoskeleton 


Coexpressed with KRT14 to form 
cytoskeleton of epithelial cells. 
KRT5 expression is a hallmark of 
mitotically active keratinocytes 
and is the primary structural 
component of the 10 nm 
intermediate filaments of the 
mitotic epidermal basal cells. 


MDM2 


Mdm2, 

transformed 3T3 
cell double 
minute 2, p53 
binding protein 


Oncogene / 
Transcription Factor 


Inhibits p53- and p73-mediated 
cell cycle arrest and apoptosis by 
binding its transcriptional 
activation domain, resulting in 
tumorigenesis. Permits the nuclear 
export of p53 and targets it for 
proteasome-mediated proteolysis. 


MMP9 


Matrix 

xnetalloproteinase 
9 


Proteinase/ 
Proteinase Inhibitor 


Degrades extracellular matrix by 
cleaving types IV and V collagen! 
Implicated in arthritis and 
metastasis. 


KiPi 


Metalloprotease 1 


Proteinase / 
Proteinase Inhibitor 


Member of the pitrilysin family. 
A metalloendoprotease. Could 
play a broad role in general 
cellular regulation. 


N33 


Ptitative prostate 
cancer tumor 
suppressor 


Tumor Suppressor 


Integral membrane protein. 
Associated with homozygous 
deletion in metastatic prostate 
cancer. 


oxer 


3K>xoacid CoA 
transferase 


Transferase 


OXCT catalyzes the reversible 
transfer of coenzyme A from 
succinyl-GoA to acetoacetate as 
the first step of ketolysis (ketone 
body utilization) in extrahe?patic 
tissues. ... 


KTTK1 


PCTAIRE protein 
kinase 1 :• 




Belongs to the SER/THR family of 
protein kinases; CDC2/CDKK 
subfamily. May play a role in 
Mgnai cransGUCiion cascaocs m 
terminally differentiated cells. 


SERPINB5 

:■ ■ • ' " * i 


Serine proteinase 
inhibitor, clade B, 
niember 5 


Proteinase/ 
Proteinase Inhibitor / 
Tumor Suppressor 


Protease Inhibitor, Tumoi: 
suppressor, especially for 
metastasis. Inhibits tumor > 
invasion by inhibiting cell 
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motility. 


SRP19 


Signal 
recognition 
particle 19kD 




Responsible for signal- 
recognition-particle assembly. 
SRP mediates the targeting of 
proteins to the endoplasmic 
retk^um 


STAT1 


Signal transducer 
and activator of 
transcription!, 


DNA-Binding 
Protein 


Bind§ to the ISPN-Stimulated 
Realise Element (ISRiB) and to 
the GAS element; specifically 
required for interferon signaling. 
STAT1 can t>6 activated by IFN- 
alpha, IFN-gamma, EGF, PDGF 
and IL6. BRCAl-rbgiilated genes 
overexpressed in breast 
tumorigenesis included STATI 
andJAKl. 


TGFB3 


Transforming 
growth factor, 
beta3 ; 


Cell Signalling 


Transnaits signals tbrpugh 
; transmembrane serine/threonine 
kinases. Increased expression of 
TGFB3 may contribute to the 
growth of tumors. 


TLX3 


T^enieiikemia, 
hom^bo^ 3 


Transcription Factor 


Member of the homepdomain 
family of DNA binding proteins. 
May be activated in T-ALL . 
leukomogenesis. 




^^nW&eb^^ 
factor 

. ' *J"V. '.- * "* : 1 '• \ V f T ' • • 


Coagulation Factor 


Multimeric plasma glycoprotein 
active in the blood coagulation 
system, as an antihemophilic factor 
(VIIIC) carrier and platelet-vessel 
wall ^tnediatM Secreted by 
endothelial cells. 
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Table 12. Infe 


ctious Disease Gene Expression Panel 


Symbol 


Name 


Classification 


Description 


C1QA 


Complement 
component 1, q 
suDcomponent, alpna 
polypeptide 


Proteinase / 

Proteinase 

Inhibitor 


Serum complement system; forms CI 
complex with the proenzymes blr and 
els 


GASP1 


Caspase 1 


proteinase 


Activates IL1B; stimulates apoptosis 


GD14 


GD14 antigen 


Cell Marker 


LPS receptor used as marker for 
monocytes 


CSF2 

■ ."X: , 


Granulocvte-* 
monocyte colony 
stimulating factor 


chemokines- 
growth factors 


AKA GM-CSF; Hematopoietic 
growth factor; stimulates growth and 
differentiation of hematopoietic 
precursor cells from various lineages, 
including granulocytes, macrophages, 
eosinophils, and erythrocytes 


EGFtl 


Early growth . 
response- 1 


cell signaling 
and activation 


master inflammatory switch for 
ischemia-related responses including 
chemokine sysntheis, adhesion' * * 
moelcules and macrophage 
differentiation 


£3 


F3 ,. ; ;: C 


Enzyme/ 
Redox 


AKA thromboplastin, Coagulation 
Factor 3; cell surface glycoprotein 
responsible for coagulation catalysis 


GRQ2 


ojkvJz oncogene 


cytokines^ 
chemokines- 
..growth factors 


AKA MBK, SCYB2; Macrophage 
inflammatory protem produced by 
moncytes and neutrophils 


HMOX1 


Heme oxygenase 
(decycling) 1 


Enzyme/ 
Redox 


End otoxin inducibl e 


HSPA1A 


Heat shock protein 70 


i^eu oignaung 
and activation 


heat shock protein 70 kDa 


ICAM1 


Intercellular adhesion 
molecule 1 


Cell A HTi f* qi on / 

Matrix Protein 


Endothelial cell surface molecule; 

upregulated during cytokine 
stimulation 


IFI16 


gamma interferon 
inducible protein 16 


cell signaling 
and activation 


Transcriptional repressor 


— _ ^ 

IFNG 


Interferon gamma 


cytokines- 
chemokines- 
growth factors 


Pro- and antiinflammatory activity, 
TH1 cytokine, nonspecific 
inflammatory mediator, produced by 
activated T-cells 


1 IL10 

♦ 


Interleukin 10 


cytokines- 
chemokines- 
growth factors 


Antiinflammatory; TH2; suppresses 
production of proinflammatory $ 
cytokines 
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BL12B 


Interleukin 12 p40 


O y LlslLlLIV'O 

chemokines- 
growth factors 


Proinflammatory; mediator of innate 
inununity, TH1 cytokine, requires co- 
stimulation with IL- 1 8 to induce IFN- 
g 


IL13 


Interleukin 1 3 


cytokines- 
chemokines- 
growth factors 


Inhibits inflammatory cytokine 
production 


BL18 


Interleukin 18 


cytokines- 
chemokines- 
gro wth factors 


Proinflammatory, TH1, innate and 
aquired immunity, promotes 
apoptosis, requires co-stimulation with 
IL-1 or IL-2 to induce TH1 cytokines 
inT-andNK-ceUs 


IL18BP 


1-1 ' X O JL>lll(JIIl£ 

Protein 


cytokines- 
chemokines- 
growth factors 


implicated in inhibition of early TH1 
cytokine responses 


ILIA 


Interleukin 1, alpha 


cytokines- 
chemokines- 
growth factors 


ftomflammatory; constitutively and 
inducibly expressed in variety of cells. 
Generally cytosolic and released only 
during severe inflammatory disease 


IL1B 


Interleukin 1, beta 


cytokines- 
dhemokines- 
growth factors 


Proinflammatory;constitutively and 
inducibly expressed by many cell 
types, secreted 


TT IT) 1 

JUL1JKI 


interleukin 1 
receptor, type I 


receptor 


AKA;Cbl2 or IL1R1RA 


BL1RN 


Interleukin 1 receptor 
antagonist 


cytokines- 
chemokines- 
growth factors 


IL1 receptor antagonist; 
Antiinflammatory; inhibits binding of 
IL- 1 to IL- 1 receptor by binding to 
receptor without stimulating EL-l-like 
activity 


TT.9 


Interleukin 2 


cytokines- 
chemokines- 
growth factors 


T-ceD growth factor, expressed by 
activated t-tells, regulates 
lymj)h66yte Activation and 
differentiation; inhibits apoptosis, 
l^ltmokina 




xnierieujon 


cytoldneis- 
chemokines- 
growth factors 


AntniiflamiTia TH2; suppresses 
proinflammatory cytokines, increases 
expiessioii of IL- 1 KN, regulates 
lymphocyte aetivatiofl 


TL6 


Interleukin 6 
(interferon, beta 2) 


cytokines- 
chemokines- 

w% TA j-t -i|-_r->_ — — 

growin 1 actors 


Pro- and ^tiinflammatory activity, 
TH2 cytolane- regulates 
hemotopoietic system and activation 
of innate response 


IL8 


Interleukin 8 


cytokines- 
chemokines- 
growth factors 


Proinflammatory, major secondary 
inflatpm^t6r^ f inediator, cell adhesion, 
signal transduction, cell-cell signaling, 
angiogenesis, synthesized by a wide 
variety of cell types ; 


MMP3 


Matrix 

metalloproteinase 3 


Proteinase / 

Proteinase 

Inhibitor 


AKA stromelysii; degrades j 
fibronectin, laihinin and gelatin 
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MMP9 


Matrix 

metalloproteinase 9 


Proteinase / 

Proteinase 

Inhibitor 


AKA gelatinase B; degrades 
extracellular matrix molecules, 
secreted by ILr-8-stimulated 

TiftiitrnTkHtlc 

UvU UL V/ 1 "1 » H it> 


PLA2G7 


Phospholipase A2, 
group VII (platelet 
activating factor 
aeetylhydrolase, 
plasma) 


Enzyme/ 
Redox 


Platelet activating factor 


PLAU 


Plasminogen 
activator, urokinase 


Proteinase/ 

Proteinase 

Inhibitor 


AKA uPA; cleaves plasminogen to 
plasmin (a protease responsible for 
i nonspecific extracellular matrix 
degradation) 


SERPINE1 


Serine (or cysteine) 
protease inhibitor, 
clade B (ovalbiimin), 
member 1 


Proteinase / 

Proteinase 

Inhibitor 


Plasminogen activator inhibitor-1 / 
PAI-1 


SOD2 


superoxide dismutase 
2, mitochondrial 


Oxidoreductase 


Enzyme that scavenges and destroys 
free radicals within mitochondria 


TACI 


Tumor necrn^i^ fhotnr 
receptor superf amily, 
member 13b 


vy ujKjnes~ 
chemokines- 


T cell activating factor and calcium 
cyclophilin modulator 


HMP1 


* 

tissue inhibitor of 
metaHoproteinase 1 


Proteinase/ 

± isjiXslllabG 

Inhibitor 


Irreversibly binds and inhibits 
metalloproteinases, such as 
collagenase 


TLR2 


toll-like receptor 2 


cell signaling 

:<U1U dLUVaupil 


mediator of petidoglycan and 
npotecnoic acid induced signalling 


TLR4 


toll-like receptor 4 


cell signaling 
and activation 


mediator of LPS induced signalling 


TNF 


Tumor necrosis 
factor, alpha 


cytoKines- 
chemokines- 1 
growth factors 


Promflammatory, TH1, mediates host 
response to bacterial stimulus, . 
regulates cell growth & dftfereritiation 




Tumor necrosis factor 
(li?and1 snmerfarmlv 
member 13b 


cytokines- 
growth factors 


±> cell activatmg factor, TNF family 


TNFSF5 


Tumor necrosis factor 
(ligand) superfamily, 
xnemberS 


cytokines- " 
chemokines- 
growth factors 


hgand for CD40; expressed on the 
surrace or 1 cells. It regulates ±> cell 
function by engaging CD40 on the B 
cell surface 


TNFSF6 


Tumor necrosis factor 
(U^nd) superfamily, 
member 6 j; 


chemokines- 
growth factors . 


A^ F^U Mgand for FAS antigen; 
transduces apoptotic signals into cells 


VEGF 


vascular endothelial 
growth factor 


cvtokines- ? 
chemokines- 
growth factors 


Producted by monocytes 


ILS 


Interie^ 


Cytokines- 
chemokines- 
growfli factors 


Eosinophil stimulatory factor; 
stimulates lateB cell differentiation to 
secretion of Ig ... 


IFNA2 


Interferon alpha 2 


Cytokiies- 
chemokines- 


mtejferon produced by macrophages * 
with antiviral effects 
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growth factors 


i 


TREMl 


TREM-1 


Triggering 
Receptor 
Expressed on 
Myeloid Cells 1 


Receptor / Cell Signaling and 
Activation 


SCYBlO 


small inducible 
cytokine subfamily B 
(Cys-X-Cys), 
member 10 


Chemokine 


A CXC subfamily chemokine. 
Binding 6f SCYBlO td receptor 
CXGR3/GPR9 results in stimulation 
of monocytes, natural killer and T-cell 
migration, and modulation of adhesion 
molecule expression. SCYBlO is 
Induced by IFNg and may be a key 
mediator in IFNg response. 


CCR1 


Chemokine ((>G 
motif) receptor 1 


Oemokine 
receptor 


A member of the beta chemokine 
receptor family (seven transmembrane \ 
ptotem); Binds SCYA3/MIP-la, 
SCYA5/RA3STTBS y MCP-3, HCC-1, 2, 
and 4, and MPIF-1. Plays role in 
dendiitib cell migration to 
inflammation sites and recruitment of 
monocytes. 


' CCR3 


Cheinokihie (C-C 
motif) receptor 3 


OS^ikibkme 
receptor v : 


C-C type chemokine receptor 
(Eotexin receptor) binds to Eotaxin, 
Eotkxin-3, MCP-3,TvlCP-4, " 
$C&A5^^ delta 
: hereby me<^ating intracellular 
calcium flux. Alternative co-receptor 
#i&t^ 

f lay olyed in recr^tgnent of eosinophils. 
Priaiarily a Tb2 cell chemokine 
^^for. 


SCYA3 


SmaU inducile . , ; 
cytokine A3 (MlPla) 




i/A "monoto inyolyed in the acute 
ii^ammatory state through the 
f^cfuitinfeht aif^ activation of 
ppl^norphonuclear leukocytes. A 
major HrV-suppressive factor 

^oifeed1>y T cells. 


- GX3GR1V 


G) receptor 1 


receptor 

-7:;? is . ■ 


i ;j0&€J&%. is ap JPV: coreceptor as 

tiitefi^^ receptor for 
, fi^talkine. Nato cells 
predonunantly^ express CX3CR1 and 

; rni^^on and adhesion. 
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What is claimed is: 

h A method, foi evaluating a biologicai condition of a subject, based on a sample 
from the subject, comprising: 
5 deriving from the sample a profile data set, the profile data set including a 

plurality of members, each member being a quantitative measure of the amount of a 
distinct RNA or protein constituent in a panel of constituents selected so that 
measurement of the constituents enables evaluation of the biologibal condition; and 

in deriving the profile data set, achieving such measure for dach constituent under 
10 measurement conditions that are substantially repeatable. 

2. A method of providing an index that is indicative of the state of a subject, as to a 
biological condition, based on a sample from the subject, the method comprising: 
deriving from the sample a profile data set, the profile data set including a 
plurality of members, each member being a quantitative measure of the amount of a 
15 distinct RNA Or protein constituent in a panel of constituents selected so that '• 
measurement of the Constituents enables evaluation of the biologicai condition; and 

in deriving the profile data set, achieving such measure for each constituent under 
measurement conditions that are substantially repeatable; and 
* ^ applying v^liies from the profile data set to an index function that provides a 

2d mappmg frbm aii instance of a profile data set into a single-valued measure of biological 
r ; conditibn, so as to produce an index pertinent to the biological condition of the subject 
3* A method according to claim 1, further comprising in deriving the profile data set, 

'•-f'i&y. ^R! E ^ < ^ efficiencies of amplification for all constituents are substantially similar. 
£5 ; ' A method according to claim 2, further comprising in deriving the profile data set, 

acMeym 

/ ^ of amplification for all constituents are substantially similar. 

^ i-ii 5 - A method according to claims 2, further comprising ^ the index a 

v^l&H^ index function, determined with respect to a r^^ar^,|^ral^oii, 

, 30 so that the index may be interpreted in relation to the normative value. ' ! 

; 6. A method according to claim 4, further comprising providing with the index a 
normative value of the index function, determined with respect to a relevant popi^ 
so that the index may be interpreted in relation to the normative value. I 
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7. ' A method according to claim 5, Wherein providing the normative value includes 
constructing the index function so that t&e normative value is approximately 1 . 

8. A method according to claim 6, wherein providing the normative value includes 
constructing ttie index function so that the normative; value is ajpproximately 0 and 

5 deviations in the index function from 0 are expressed m standard deviatioii units. 

9\ A method accofdiiig to claim 5, wherein the relevant population has in common a 
i propcny that is at least one of age group, gender, etiitiicity, geographic location, diet, 

" ^medical disorder, clinical mdicat^ med^ body mass, and 

" v " i5 - v . ertvirbhtncntal exposure^'" ■; 

It) 10, A method according to claim 6, wherein the relevant population is has in common 

a property that is at least one of age group, gender, edMcity, geographic location, diet, 
-<k 1 iiiedical disorder, clinical indicator, medication, physical activity, body mass, and 
eh^irdhmehtal exposure. 

1 1 : A method according to any of claims 1 through 10, wherein efficiencies of 
15 amplification, expressed as a percent, for ail constituents lie Within a range of 

■ ■ r ~- 12. A method according to any of claims 1 through 10, wherein efficiencies of * 
- amplification^ expfes^ed as a percent, for all constituents lie within a range of 

approximaitely 1 percent; • /v:; v 

20 13 A method according to any of claiitis Itftrbtrgji 10, wfa^irein measurement 5 

conditions ^e repeatable so that such measure for e&ch Constituent his a coefficient of 
yd H vaMkffon, M repeated derivation of such measure frorii the samptife, that is less than 
^ A ^ ^ i ' ' ' * " ■ 

^"44^ A i^ettilcKl according to claim; 1 1 , \tfhfcr&^ conditions are repeatable 

i " 25 $& that stiefr iiiei&uf for each constituent has a coefficient Of Variation] 6n Repeated 
a - derivation of stidh measure from the sample, that is less than approximately 3 percent. 

15. A method according to claim 12, \^^^'meaSlifei^nt conditions are repeatable 
1 > \ k^tMtsu^ f&re&eh confctittfeiit has a coeMcibat of Vacation, on repeated 

- ii^Vfctic^ sample, that is 3 percent. 

30 > 16. 1 W any of claims' I dirbugh 10^ ivherfeih the panel includes at 

+ r •*}'!$: - A m^thM adcordm^ t^ 1 through 10, ^Keieiii the panel has fewer 



WO 03/040404 PCTAJS02/36084 

97 

18. A method according to claim 1 through 10, wherein the biological condition being 
evaluated is with respect tp a localized tissue of the subject and the sample is derived 
from tissue or fluid of a type distinct from that of the localized tissue. 

19. A method according to any of claims 1 through 10, wherein the biological 
5 condition is inflammation and the panel of constituents includes at least two, and 

optionally at least three, four, five, six, seven, eight, nine or ten, of die constituents of the 
Inflammation Gene Expression Panel of Table 1. 

20. A method according to any of claims 1 through 1 0, wherein thp biological 
condition is diabetes and the panel of constituents includes at least two, and optionally at 

10 least three, four, five, six, seven, eight, nine or ten, of the constituents of the Diabetes 

Gene Expression Panel of Table 2. v 

21. A method according to any of claims 1 tjirough 10, wherein the biological 
condition is prostate health or disease and the panel of constituents includes at least two, 
and optionally at least three, four, five, six, seven, eight, nine or ten* of the constituents of 

15 the Prostate Gene Expression Panel of Table 3. 

22. A method according to any of claims 1 through 10, wherein the biological 
condition is manifested in skin and the panel of constituent5~includes at least two, and 
optionally at least tbx^,four;, five, six, seven, eight, nine, or ten, of the constituents of the 
Skin Response Gene Expression Panel of Table 4. 

20 23. A method according to any of claims l N thrpugh 10, wherein the biological 

condition is liver nietabolism and disease and the panel of constituents includes at least 
two, and optionally at least three, four, jpiye, six, seven* eight, nin$ or. ten ? of the 
constituents of the Liver Metabolism and Disease <3ene Jpxpres?|on of Table 5. 
24 t A methc4 according to any of clai^ 

25 condition is vasciJar mid the pane^^ at 
least three, four, five, six, seyeai, eight, nine or ten, of the constituents of the Endothelial 
Gene Expression Patn?l of Table d. ^ 
:25 ?; : ^meti^ 

.:• v r copdortio^ is abnormal cell development and the panel of constituents includes at leaist 
3Q two, and pptionally ^t le^ast three, four, five, six* seven, sight, nine or ten, of the 

constituents of the Cell Health and Apoptosis Gene I^r^sioir^ 7. 
, } % 26. A method according to any of claims 1 through 10, wherein the biological 

condition is inflammation and the panel of constituents, includes ^teast two, and 
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o£tidnally at leidst three, four, five, six, seven, eigjit, nine or ten, of the constituents of the 
Cytokine Gene Expression Panel of Table 8. 

27. A method according to any of claims 1 through 10, wherein the biological 
condition is inflammation and the panel of constituent^ includes at IeasfWo, and 

- 5 optionally at least three, four, iave, six, sevbn, eight, nine or ten, of the constituents of the 
TNF/IL1 Inhibition Gene Expression iPanel of Table 9. 

28. A nafethod abbording to any of claims 1 through 10; wherein the biological 
condition is inflammation and the panel of constituents includes at least two, and 
optionally at least three, four, five, six, seven, eight, niiie or ten, of the constituents of the 

10 Chemokine Gene Expression Panel of Table 10. 

29. A method according to any of claims 1 through 10, wherein the biological 
co^ is cancer and th6 panel of cbnstituents includes at least two, and optionally at 
least three, four, five, six, seven, eight, nine or fen, of the constituents of the Breast 
Cancer Gerie Bxpfession Panel of Table 1L 

15 M A inethdd according to any of claims 1 through 10, wherein the biological 

condition is i-ijafe^i^^dfi^^'-Wd the panel of constituents includes at least two, and 
optionally *af le£st ^be^^l^Wi-^i-^e^^ eight, nine dr ten, of the constituents of the 

''<31i~ A iriethdd of providing ai^M that is indicative of the biological state of a 

deriving from the sample' a first ^ set including 

- ^p^Mity of members^ each inember being a quantitative measure of the amount of a 
sfS % disBnct JStiA or protein constituent in a panel of constituents, the panel including at least 

c 

25 wherein, in deriving the first profile data set, such measure is p^rfbnne4 for each 

f>* ^ ^ cbni&fueiitrb^^ wherein specificity and efficiencies of amplification for 

all cbnstituektir^ conditions; 

■4<^f v;^-'- :r • -i •• .and • . < x ^.,-:x.,.f .v... \v, v ■ ,\- . id -if -\ <. •- 

applying values ^m tbe, first profile data set to mdex ^nctiqn that provides a 
30 mapping from an instoneq pfla profflfcdata set intQ a singlje-yalued measure of biological 
n ^ ;r> v , , condition, sft as tpprodure an m^ the sample or 

the^bjept, . x . ^ . - . , % ^ >^^> V c\- s ^;.^: " ; 

32. A method according to claim 3i, wherein the panel includes at least three of the > 
constituents in the Inflammation Gene Expression Panel. 
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33. A method according to claim 31, wherein the panel include? at least four of the 
constituents in the Tnfl animation Gene Expression Panel. 

34. A method according to claim 31, wherein the panel includes at least five of the 
constituents in the Infl ammati on Gene Expression Panel. 

5 35. A method according to claim 31, wherein the panel includes at least six of the 
constituents in the Inflammation Gene Expression Panel. 

36. A method according to claim 31, wherein the panel includes at least 10 of the 
constituents in the Inflammation Gene Expression Panel. ,./ 

37. A method according to claim 31, wherein the biological condition is an 
10 inflammatory condition. 

38. A method according to claim 31, wherein 

(i) the mapping by the index function is further based on ah instance of a 
relevant baseline profile data set; and 

(ii) applying values from the first profile data set further includes applying values 
15 from a corresponding baseline profile data set from the same subject or from a population 

of subjects or samples with a similar or different biolpgical condition. 

39. A method according to claim 31, wherein the index function is constructed to 
deviate from a normative value generally upwardly in an instance of an increase in 
expression of a constituent whose increase is associated with ^ increase of in fla mma tion 

20 and also in an instance of a decrease in expression of a constituent whose 4ecmase is 
• associated with an increase of inflammation. 

40. A method accordm 

, / wei^th^ * ith ^ 

25 inflammation. .'<;•[■■ : - -h> .'v> ; V. .. . 

> 41. A method according to claim 39>wher^ is constructed 

42. A method according to claim 39, wherein the index functidnis constructed 
to tafc&lrito account experimetitally derived date. \ 
: " V" 43t 1 l &M&&>d adebtdmg t^ 

to t^e ihto aecotmt rei^ derived from computer analysis of profile data 

sets in a data base associating profile data sets with dinicsd ahd demographic 
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i . . ....... 

44. A method according to claim 31, wherein the pariel includes at least one 
constituent that is associated with a specific ii^animatory disease. 

45. A method according to claim 31, wherein (i) the mapping by the index 
function is also based on ^ instance of at least one of demographic data and 

'5 clinical data and (ii) applying values from the first profile data set also includes 
applying a set of values associated with at least one of demographic data and 
clinical data. , ; v 

46. A method according to claim 31, wherein a portion of deriving the first 
profile data set is performed at a : first location and applying the values from the 

10 first profile data.set is performed at a second location, and data associated with 
n performing the portion of deriving the first profile data set are coirununicated to 
, the second location over a network to enable, at tibie second loeatipn, applying the 
values from the first profile data set. v . 

47. A method according to claim 31, wherein the index function is a linear 

15 stun of terras, each term being a contribution function of a member of the profile 
. data set. . ^ * 

48. A method according to daim 47> wher^ jdte con is a 
V; ^a^ghted power of the infember; V 

49. A method accordmg toidairct ^48, ^hereim the pow^r is integral, so that the 
20 'index function is a linear polynomial* to 

50. A method ac^oixiing^to claim 49> whefein the profile data set includes at 

con» 

#ir A method accordMg to c^^ set includes at 

25 least four members corresponding ta ; 8dr^ ^ert^ iErbm thfe group 

52. A method according to d^ifttSi, W^dri the indtec functi6n is 

l " ^jMife to 1/ipfclA} + 1/felS} + 1/4{TNF} + 1/4{INFG} - 

" ^ d^i|ftat^ rneastii^ such 

30 constituent. 

53. A method of analyzing complex data associated with a sample from a 
subject for information pertinent to inflammation, the method comprising: 
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deriving a Gene Expression Profile for the sample, the Gene Expression Profile 
being based on a Signature Panel for Inflammation; and 

using the Gene Expression Profile to determine a Gene Expression Profile 
Inflammatory Index for the sample. 
5 54. A method of monitoring the biological condition of a subject, the method 
comprising: 

deriving a Gene Expression Profile for each of a series of samples over time from 
the subject, the Gene Expression Profile being based on a Signature Panel for 
Inflammation; and 

l6 for 6abh of the series of s^ples/iisihg the coi±esponding G^ Expression 

ProfUe to determine a Gene Ejqpression Profile 

55. A method of deternriining at least one of (i) an effective dose of an agent to 
be administered t6 a. subject and (ii) a schedule for administration 6f an agent to a 
subject, the method comprising: 

15 deriving a Gene Expression Profile for a sample from the subject, the GeM 

Expression Profile being based on a Signature Panel for Inflammation; 

using the Gene Expression Profile to determine a Gene Expression Profile 
Inflammatory Index for the sample; and 

using the Gene Expression Profile hiflaiirmatory Index as an indicator in 
20 establishing at least one of the effective dose and the schedule. 

56. A method of guiding a decision to continue or modify therapy for a 
b^ v 

: ^ deriving a^ sample from the subject, the Gene 

Expression Profile being based on a Signature Panel for Inflammation; and 
25 using the Gene Expression Profile to determnie a Gene Expression Profile 

, Inflammatory^ M \,j : ; . . ( > 

57. Amethodofpredjk^gd^ 
resist of e^sfuye 

deriving sjgrst Gene Expre^ion ^ subject hi the 

30 absence of the agent, the first Gene Expression frofae being b^ 
for Inflammation; 
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deriving a second Gene Expression Profile for a second sample from the subject 
in the presence of the agent, the second Gene Expression Profile being based on the same 
Signature Panel;' and 

using the first second 
* v 5 a fust Gene Expression Profile Inflammatory Index and a second Gene Expression Profile 
Inflammatory Index. 

58. A method according to claim 57; whereih the igeht is a compound. 

59. A method according to dairri 58, wherein tft^ cbmpound is therapeutic. 

60. A method of evaluating a propertyof an agent, the property being at least 
10 one of purity, potency, quality, efficacy or ^e^, the me&bd tbnciprising: 

deriving a first C3ene Expression Profile from a sample reflecting exposure to the 
agent of (i) the sample, or (ii) a population of cells from which the sample is derived, or 
(iii) a subject from which the sample is derived; 

using the Gene Expression Profile to determine at (Senfc Expression Profile 
15 Infltomatory Mdfex; aritd 

using the Gehe Expression Profile Inflammatory Index in detemiihing the 
property. ' " ; " ' * 

61. A method, for evaluating a biolbgical condition of a subject, based on a 
sample from the subject, comprising: 

20 deriving from the sample a first profile data set, tie first profile dataset including 

a plurality of members, each member being a quantitative measure of the amount of a 
distinct RNA or protein constituent in a panel of constituents selected so that 
measurement of the constituents enables mra and 
producing a calibrated profile data get for the panel, wherein daich member of the 
25 calibfated profile d^ 

set and a corresponding memt>er of a fe^line jjrdfile data set fdr ffie paiiel, wherein, each 
member of the baseline data set is a normative measure, determined \&th tffespect to a 
L ~ itSt^t^^ d»e of ffie itotoStifeents M the panel, the 

calibrated profile data set pbvii^£ infe^ufe #tK£bi&<^ the subject 

30 62, A i3^6d;!teir eVMtiatin^ i biolb^^ conditio^ of a subject; based on a 
sample frofnlKe subject, c^^pifeiiig: - 

r aj^ybg ^ of indicator 
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obtaining from the indicator cells a second sample containing at least one of 
RNAs or proteins; 

deriving from the second sample a first profile data set, the first profile data set 
including a plurality of members, each member being a quantitative measure of the 
5 amount of a distinct RNA or protein constituent in a panel of constituents selected so that 
measurement of the constituents enables measurement of the biological condition; and 

producing a calibrated profile data set for the panel, wherein each member of the 
calibrated profile data set is a function of a corresponding member of the first profile data 
set and a corresponding member of a baseline profile data set for the panel, , wherein 
10 each member of the baseline data set is a normative measure, determined with respect to a 
relevant population of subjects, of the amount of one of the constituents in the panel, the 
calibrated profile data set providing ;a measure of the biological condition of the subject 
63. A method, for evaluating a biological condition affected by an agent, the 
method comprising: 
1 5 obtaining, from a target population of cells to which the agent has been 

administered, a sample having at least one of RNAs and proteins; 

deriving from the sample a first profile data set, the first profile data set including 
a pluratity of members, each member being a quantitative measure of the amount of a 
distinct RNA or protein constituent in a panel of constituents selected so that 
20 measurement of the constituents enables measurement of the biological condition; and 
producing a calibrated profile data set for the panel, wherein each member of the 
cahbrated profile data set is a function of a corresponding member of the first profile data 
. set and a conesponding member of a baseline profile data set for th^e pand, wherein each 
member of die baseline data set is a normative measure, detennined with respect to a 
2£, relevant population of subjects, of the amount of one of the constitoents in the panel, the 
/ calibrated profile data set providing a measure of the biological condition as affected by 

, 64. A methpd acxx>rdmg to anyof claims ^1 toough 63, wherein the relevant 
, v population is a population of healthy, subjects., 4i \ 

, 30 :65.;.,';,. A ^^^^x^^^oi^^ 61>f Qugh63, wherein the relevant 
population is has in common a property that is at least one of age group, gender, 
dflnnicity, geographk location; diet, medical d^rd^ 
medication, physical activity, body mass, and environmental exposure. 
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66. A method, for evaluating a biological condition of a subject, based on a 

sample from the subject, comprising: 

deriving from the sample a first profile data set, the first profile dataset including 

a plurality of members, each member being a quantitative -Measure of tibd amount of a 
v 5 distindt RNA or protein constituent in a p^el of constituents selected so that 
c measurement o^ 

P " - wherein, in deriving the first profile data set, such measure is pbtfoimed for each 
constituent Ikitti tfcder conditib^ amplification for 

2iil cbnstitberits are substantially similar aid under substantially repeatable conditions. 
10 67. A method according to claim 66, wherein the panel includes at least two, 
and optionally, at least three, at least four; at least five; br at least six of the 
cot^tituerits of the Inflammation Table li 

■ 68. A method according to any of claiins 61 thrbugh 63, the panel including at 
le^sttwo of the cortstituents of the Inflammation Gene Expression Panel of Table 
15 1 and wherein, in deriYif^ the fi* s t profile data set, isuch' measure is performed 
for each constituent both under conditions wherein specificity and efficiencies of 
amplification for ^11 constituents are sxxbst^tiaUy similar and under substantially 
r^peatable c^iii^x^^^^^-^^^" /' 

69. A method according to any of Bairns 61 through 63, the panel including at 
20 least three of the co^tituiehts biF the lndflari 

Table 1 and wherein, in deriving the fi^ profile dafe set, suth measure is 
performed foi- each constitu^t both under conditions wh^r^n specificity and 
effitiencies of amplification for all constituents are substantiaily similar and 

25 70 t A method according to any df claims 61 through 63, the panel including at 
least four of tiie constituents of the Inflammation ^ Expression -Panel of Table 

■^ nD i fbr e^ ^ wherein spedficity and efficiencies of 

amplification for all constituents arej^?^ tender substantially 

30 -r^peatable conditions. $ - r , f h -,\ , , 

i k ^ 7 i- , e> A method according through 63, th§ panel including at 

l^ast five of the cbnstitii^ts pf ^e lnflamjnatian Gene Expression Pandl of Table 
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1 and wherein, in deriving the first profile data set, such measure is performed 
for each constituent bom under conditions wherein specificity and efficiencies of 
amplification for afl constituents are substantially similar and under substantially 

repeatable conditions. 
5 72. A method according to any of claims 61 through 63, the panel including at 
least six of the constituents of me Inflammation Gene Expression Panel of Table 1 
and wherein, in deriving the first profile data set, such measure is performed for 
each constituent both under conditions wherein specificity and efficiencies of 
amplification for all constituents are substantially similar and under substantially 

10 . repeatable conditions. 

73. A method, for evaluating the effect on a biological condition by a first 
agent in relation to the effect by a second agent, the method comprising: 

obtaining, fipm first and second target populations of cells to which the first and 
second agents have been respectively administered, first and second samples respectively, 
15 each sample haying at least one of RNAs and proteins; 

deriving fronj the first sample a first profile dam set and from the second sample a 
second profile data set, the profile data sets each including a plurality of members, each 
member being a quantitative measure of the amount of a distinct RNA or protein 
cpnstimentmapanel of constituents selected so mat measure 
20 enables measurement of me biological condition; and 

producing for the panel a first calibrated profile data set and a second profile data 

set,wherem^ 

baselmepmffle data set for the panel, wherete 
25 normative measure, detennihed wto population of subjects, of the 

amount of one of the constituents in the pane*, and fii) each member of the second 
«urorated profile data set is afunctioh of a corresponding member of the second profile 
° V data set and a correspondmg inemb« m e c^brated pmfile 

" data sets providing ameasure of the effect by the first agent on theological condition in 

30 relation^^ ; 

wherein, in deriving the first and second profile data jsets* such measure is 
performed ro*feath constitoeotbothu^ and efficiencies 

bfamplfflcatibrifor^ 
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repeatable con^tionSi . . 

* 73* A iftfethod accotiiiag tQ dairn 73, wherein the first agent is a first drug and 
the second agent is a second' drug. ' , \ 

75. < A m^tfiodTaccdVdihg ta-daim 73, v^hefeirt the first agent is a drug and the 
5 second agent is a cx>nipr^mbctiire. _ , 

^ 76.; A method according tocIsMm^ is a drug and the 

second agent is ^hutriceijific^L 1 ^ ^ : . * „; * " *" / ' • : 
77, A Method of providing an index that is indicative of the inflammatory 
Slate of a subject based on a sample from thfc subject; the method comprising: 

deriving from the sampia a first projple data set, the fkSt profile data set including 
& plurality of members* each member being a qu^titatb% ineasure of the amount of a 
i distinpt RNA or prbfeM constituent in a panel of constituents, the panel including at least 
two Qf Me constituents of the Inflammation Gene Expression Panel of Table 1 ; and 

applying Rvalues from the first profile data set fb;an index : function that provides a 
15 mapping from an ii&fance of d profile data Sfet into a smgte-valued measure of biological 
condition, so as to produce an index pertinent to the biological condition of the sample or 
tHe subject; ; \V * V \ 

Whereih the index ^ctidn also uses data fr<^ data set for the 

panel, wherein ^h meml^^f tfi^ b^eline data set is ^ determined 
20 wifhrfcspect tb a riileySiit "population of subjects, of ttte ^mOimt of one of the constituents 
in%panel;and \ v 1 ^ ; , ^ 

wherein, ift deriving thefef profile data set^tid the.baselihe data set, such 

fr&P^rp^^ ^i^^rt^rf' f*^-***tSJ?^^ ~ ~z*i 



»; ^ efficiencies of amplification tor all constituents aire, snbstantiallyiimilar and under 
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